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Sono del parere che per l'archeologo valga ripetere un 
passo di Vitruvio dal suo trattato “De Architectura” 
quando si riferisce alla figura dell'architetto. Deve 
avere, dice Vitruvio, “ars et scientia” cioé deve 
possedere ingegno naturale o propensione nelle varie 
discipline perché “neque enim ingenium sine disciplina, 
aut disciplina sine ingenio”. 
Francesco Tagliente (1981) 
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Resumen 
The problematic addressed in this doctoral thesis concerns the identification of Neanderthals 
subsistence patterns in two Mediterranean sites: Abric Romaní (Capellades, Spain) and Riparo 
Tagliente (Verona, Italy). In Palaeolithic studies is very important as well as necessary, to shed light on 
the organisation of the living floors of the archaeological sites. The main difficulty lies in the paucity of 
evidences that makes difficult the comprehension of the daily life in prehistoric times. The comparison 
with ethnographical models has facilitated the understandings of some aspects of the sites 
organizations. According to the interpretation of eminent scholars, several important aspects allow us to 
distinguish between home-base sites, camps with specialized activities and bivouacs. Generally, the 
variations between these models are interpreted as seasonal displacements, or changes in group 
structure that are related to the variability and availability of the local resources. The interpretations of 
the Mousterian settlement dynamics have used these patterns, based on the observations of current 
hunter-gatherers populations. 
To help clarify these aspects, a methodology that combine zooarchaeology, taphonomy, bone refits, and 
spatial analysis have been carried out. Refitting data are still under-developed, when compared to the 
potential of the results that can be achieved. They provide the means to reconstruct social, behavioural 
and economic aspects of Palaeolithic societies. On a spatial scale they can be used to measure the 
degree of horizontal and vertical dispersal and to assess the natural or anthropic disturbance on the 
site. 
In this way the project focused on the analysis of faunal remains recovered in level I (46 Kyrs by means 
of U/ Th ages) and sublevel Ja (47.1 ± 2.1 ka BP by 14C AMS) of Abric Romaní and in level 37 of 
Riparo Tagliente (60-30 Kyrs for the whole sequence of levels from 39 to 31). The identification of 
settlement patterns, the detection and differentiation of the activity areas, the cognition-space ability of 
human groups and the recognition of any development in subsistence strategies was the main goal. 
Moreover the study aims to detect if there are some important variations or not in the organization of 
human occupations between the two sites, and if the differences are correlated to seasonal aspects, or 
to diverse cultural traditions. 
The sites involved in this project were selected for the rich archaeological records, for the high degree 
of anthropisation and also for them strategic location that allow to highlight important aspects about 
territorial mobility and food procurement. Abric Romaní is one of the most important archaeological 
sites in the Iberian Peninsula, dated to the beginning of Late Pleistocene. It includes a series of Middle 
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Palaeolithic layers and one of the oldest Aurignacian presence in Europe. The strategic passage in 
which is located, between inland and coastal regions, serves as a crossroads within the inner regions, 
plains, mountains and coast. 
Riparo Tagliente situated 250 m. a.s.l. in the Lessini Mounts, is considered the type-site of the 
Mousterian culture in the Veneto region. The whole stratigraphic series dated to the late Pleistocene, is 
divided into two main units, separated by an erosion surface: the Mousterian deposits and the 
Aurignacian layer. During these two cycles of human occupation, the site was interested by repeated 
re-occupations.  
Summarizing in short the collected data we can note different situations. In the Abric Romaní site, two 
different occupational models have been identified. In level I, the type of occupation takes place for a 
short time, around hearths, which are small and represent domestic activities. Mainly short connections 
have been documented as the refits are local and located in the same hearths. From this perspective 
these events seem to correspond to single and isolated areas, which have no connections or temporal 
relationship between them. This phenomenon could suggest repeated use of the rockshelter, related to 
this kind of event. Size of group would be small, attending the reduced surface of the occupied areas 
and the presence of single hearths. However long distance refits, documented among horses run out 
the possibility that at least one occupational event of higher intensity occurred at Level I. According to 
the refitting data, the faunal assemblage of sublevel Ja seem to be the result of a mixture of short-term 
human occupations, carried out by several groups at different times and long-term occupations, with 
events of higher intensity. This large groups occupations have been documented through synchronic 
relationships between activity areas and toss zones. The central sector of the site is the most exploited, 
as it represent the most flat area, protected by large blocks and therefore more suitable for settlement. 
The presence of this evidence and a large number of hearths distributed throughout  the occupied area 
suggests that sublevel Ja played the role of “central camp” (being the product of various occupations of 
prolonged intensity) but also as place for short visits, maybe reiterated in time. Periods of inhabitability 
would have allowed the intrusion of carnivores who take advantage of the abandoned remains of man. 
This data is confirmed in other levels of the mousterian sequence. Different is the situation of Riparo 
Tagliente, where we do not have the travertine dynamic of Abric Romaní. This has led to the 
identification of more palimpsests, that consequently have reduced the amount of refits. The well-
structured accumulations, identified within the excavation area indicates an intense activity and 
probably the choice of certain areas of shelter. The connections between the identified refits are on 
short and long distance, but the absence of combustion structures does not allow us to define 
connections between them. Certainly, the high percentage of burnt remains can give us an indication of 
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the high level of occupation within these squares. However, this evidence does not indicate for certain 
that hominids were the only agents that caused the dispersal of the  finds. The strong incidence of 
postdepositional agents and dens of small animals affected in more than one occasion the remains 
after human leaving. Therefore we can not say that all the remains are in situ. We stress the action of 
water, often attested in the refits obtained. 
The result of this project is the presentation of a PhD dissertation as a compilation of papers with 
impact factor. The resulting data could be used as a reference to investigate the occupational patterns 
of Neanderthals, thanks to the interaction of multidisciplinary approaches. 
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Structure of the project 
The thesis is divided into 8 chapters. 
The first concerns the Introduction. It will briefly frame the chronological context of Middle Palaeolithic 
and the fossil remains of Neanderthal. More attention will be paid to the subsistence strategies, 
behavior and type of settlement developed through the archaeological evidences. Based on this 
information, the objectives of the thesis and the scientific questions to which the project is addressed 
will be presented. 
The second chapter is focused on Abric Romaní site. We will introduce the regional context, the history 
of researches, the chronology and the stratigraphy, paying more attention on the archaeological record 
(palynology, anthracology, wood imprints, lithic industry, faunal record and hearth structures recovered) 
and joint analysis performed since its discovery to the present day. The same arrangement will be used 
in the next subchapters where the characteristics of the analysed level I and Ja will be pointed out. 
Chapter three concern the presentation of Riparo Tagliente. The geographical context, the history of 
researches, stratigraphy and formation processes will be described. Even in this case a description of 
the archaeological record will be presented. A little paragraph is addressed to introduce the level 37 
especially for understand the subdivision in cuts, on the basis of which was conducted the analysis of 
the faunal remains. 
Chapter four present the methodological proposal of this doctoral thesis, aimed to reconstruct the use 
of the space and the activity areas of Neanderthal. Through the study of bone remains is possible to 
understand the elements that may have occurred or which affected the studied accumulations. In this 
work were used all the methods elaborated below. We start from the technical equipment used for 
macroscopic and microscopic examination of the bones, collection and processing of data and for the 
acquisition of digital photos. The second paragraph will describe the zooarchaeological aspects, 
providing the basis for subsequent analysis. Then we present the taphonomical aspects, related to 
anthropic, animal and postdepositional interventions.  As the key points of this thesis is the refitting 
analysis, described and interpreted by means of spatial distributions the last two paragraph will discuss 
these items. At the bottom, a paper presented during the VII AIAZ Congress of 2012 held in the 
University of Ferrara (Italian Association of Archaeozoology) will focus on these methodological issues. 
The publication is in Italian and provided some preliminary data and interpretations, to test the 
applicability of the methodology. 
The chapter five deals with the analysis of the data and the results obtained. It is structured in 3 articles 
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(one published in refereed journal and two in submission procedure). All the publications are in English. 
Each paper is an autonomous unit with an abstract, key words, introduction, methodology, results, 
discussions, conclusions and references. Each of these can therefore be considered an independent 
work. The published article retain the original format of the magazine in which was published, while the 
other two follow the format of the thesis, while maintaining the typical article structure. 
The first one was presented as a poster communication at the UISPP World Congress (International 
Union of Prehistoric and protohistoric Sciences) of 2014, held at the University of Burgos. It has been 
published in Quaternary International. It focus on the results obtained in level I of Abric Romaní. The 
faunal material, subject of previous studies, has been reanalysed, applying bone refits methodology. 
The results obtained have been compared with the previously, adding some new data. 
The second paper will be sent to Palevol magazine and concern the sublevel Ja of Abric Romaní. A 
study conducted in 2001 already provided the analysis of refits. At time distance and through the use of 
a standardised methodology, the a new analysis was carried out in order to increase the data and the 
interpretations already obtained. 
The third publication will be also sent to Palevol magazine and describe level 37 of Riparo Tagliente. 
The refitting program sees its first application both in terms of the level and for the site. We considered 
therefore interesting to test the possibility of application within one of the most anthropised levels of the 
Mousterian sequence. Unfortunately the lack of extended-excavations and well-defined structures 
made difficult, in some cases, to analyse the data and especially to interpret them. In any case the 
results obtained allowed to understand and define some of the formations processes of the investigated 
level. 
Chapter six is aimed to discuss the results obtained for both sites. From particular to general we will 
focus our attention on the issues on different questions: the adaptation of Neanderthals to their 
environment through subsistence strategies and settlement patterns; the characterization of Abric 
Romaní and Riparo Tagliente as residential sites, the occupational models establish thanks to our data 
and how we can contribute to the ongoing discussion. 
In the chapter seven we will present the main conclusions, answering the scientific questions that were 
the starting hypotheses of the Ph.D project. Also some future perspectives will be introduced in relation 
to future developments or integrations with other disciplines. 
Chapter eight include the references of all chapters, except those concerning results. As I mentioned 
before each paper run autonomously, providing at the end its bibliography. 
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1. INTRODUCTION 
1.1 THE MIDDLE PALAEOLITHIC AND Homo neanderthalensis 
1.1.1 Background over the discovery 
The prehistory as a science born in the early nineteenth century, when it was acquired the notion of 
“antiquity of man”. In the scientific circles, towards the end of the XVIII century and the first decades of 
the XIX, emerged the idea of an earth's history much more widely than that of creationism. In the work 
of “Époques de la Nature”, George Leclerc distinguished seven epochs lasting a few million years, in 
which the earth and its life form would be originated (Buffon, 1779). In this perspective, prehistory was 
not yet contemplated, since the appearance of man was considered much more recent. 
Georges Cuvier (1812) a french naturalist and zoologist, pioneer of the comparative anatomy and 
palaeontology, in the work “Recherches sur les ossements fossiles” placed the fossils vertebrate in 
three epochs. He strongly objected that the first humans were contemporaries of extinct species. He 
believed that species did not change, which meant that the first humans must have been exactly like 
modern humans. Less than two decades later, europeans started finding fossil men from the past, 
discoveries destined to cause controversy and to mark the birth of a new science. 
In this scenario, the Neanderthals have sparked a long debate, initially disputed between evolutionists 
and creationists, which continues to this day and which has allowed us, at present, to have a wealth of 
informations. 
Not far from Düsseldorf (Germany) the Düssel river flows through a small valley that was once home to 
seventeenth-century musician named Joachim Neander. In his honour the place is called Neander Thal 
(Neander Valley). Right here, in 1856, in the Feldhofer cave (18 m above the valley floor) several 
workmen removing stone from the muddy floor, came upon the bones of what they thought was a long-
dead bear. The quarrymen tumbled the bones down to the valley floor, where someone noticed that 
they were not the remains of bear at all, because the bones looked human. Johann Carl Fuhlrott, a 
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teacher at the Gymnasium of Elberfeld, interested in geology and palaeontology, learned of the rare 
discovery and immediately went to recover the bones. He obtained the top portion of the skull, a 
clavicle and scapula, the right and left ulnae, a radius, the left pelvic bone, and the right and left femur. 
He noted that the bones appeared to be completely fossilized, giving a clear indication that the were 
extremely old. Recognizing the potential scientific significance of these fossils, he brought them to an 
anatomist named Hermann Schaaffhausen for analysis. By this time, a lot of published articles, allowed 
the scientific community to start a debate on this new species (Schaaffhausen, 1853, 1857, 1858, 1888; 
Fuhlrott, 1859, 1865, 1868). Fuhlrott and Schaaffhausen argued that the Neanderthal fossils dated 
back, from what was then called the “Glacial Period”, which would mean they lived at the same time 
as mammoths, wooly rhinoceros, and other animals now extinct. Schaaffhausen identified several 
features where the Neanderthal cranium differed markedly from modern human skulls. It possessed 
prominent eye-brow ridges and the long sloping shape of the cranium indicated that it belonged to what 
Schaaffhausen called “a savage and barbarous race of ancient human” (Fig. 1, 2). 
He concluded that the Neanderthals were the original wild race of humans, that lived in Europe before 
other peoples migrated into Europe in prehistoric times. The Neanderthal fossils generated 
considerable debate among anthropologists, and it was not until the discovery of additional fossils and 
the growing acceptance of Charles Darwin’s theory of evolution, that the Neanderthals began to be 
accepted as an extinct species of ancient human. 
1.1.2 The chronological context and the first fossil remains 
The Middle Palaeolithic began around 350 ka in the MIS 9 up into MIS 3, spanning over three major 
glacials (MIS 8, MIS 6, MIS 4) and two intersecting interglacials (MIS 7, MIS 5e). It represent the 
cultural stage of Neanderthal, just to its extinction around 30 ka, that coincides with the end of the 
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FIG. 1 SCHAAFFHAUSEN’S ILLUSTRATION OF THE 
NEANDERTHAL CRANIUM (LEFT IMAGE) SHOWING THE SIDE, 
FRONT, AND TOP VIEWS THAT DEPICTED THE UNUSUAL FORM 
OF THE  CRANIUM (THE PROTRUDING BONY RIDGES OVER THE 
EYE SOCKETS, THE LOW SLOPING FOREHEAD, AND THE LONG 
LOW BRAIN CASE). 
FIG. 2 SCHAAFFHAUSEN’S RECONSTRUCTION REPRESENTING 
HIS BEST GUESS AT WHAT NEANDERTHALS LOOKED LIKE. IS 
ONE OF THE EARLIEST PUBLISHED ARTISTIC PORTRAYALS OF 
AN EXTINCT HOMINID (SOURCE FROM DER NEANDERTHALER 
FUND, ARCHIV FÜR ANTHROPOLOGIE, 1988)
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Middle Palaeolithic and the arrival of AMHs, Homo sapiens. In recent years, however, scientists have 
tested the age of bones and ashes from Neanderthal sites at Zafarrya Cave (Spain), Gorham's Cave 
(Gibraltar) and Vindija Cave (Croatia), suggesting that Neanderthals may have survived in these 
outlying corners of their former range until 28.000 or even 27.000 years ago (Stringer and Andrews, 
2005). 
Neanderthals were first known from European fossils. The majority of the site associated are located in 
Europe, but the range of these Pleistocene hominids extended far into Asia (Israel, Syria, Iraq, Georgia 
in the Caucasus region, Uzbekistan, Siberia) including the Nordic zones (Finlayson and Carrión, 2007). 
Neanderthals appear as a species that has successfully adapt to a long period of strong climatic rigidity, 
into landscapes that regionally may be more or less varied. Cultural structures and behaviours that can 
be extracted from the archaeological records, does not seem to indicate technological trends in relation 
to particular environmental conditions. This argues in favour of a certain solidity of cultural systems, 
indicating a strong identity. The adverse weather conditions, have not limited the expansion capacities 
of Neanderthals, who left traces of their presence from the Middle East as far as the Atlantic coast, and 
in the opposite direction up to the western regions of Asia, Saharan Africa and Maghreb. In particular, it 
should be remember the expansion from the first moments of the climatic deterioration towards the 
living spaces of northern Europe or to the peaks of the Carpathians. 
The discovery of Feldhofer, was not the first that brought to light the first Neanderthal fossils. Two other 
fossils had been found: one in 1829 in Engis (Belgium) and another in 1848 in Gibraltar (Spain) (Otte 
and Michel, 1984). But it was only with the discovery of Neander Thal that was recognized the 
existence of fossil man. The discovery of two other fossils at Naulette (1866) and Spy (1886), both 
located in Belgium, confirmed the presence of this hominid in Europe and the status of species 
attributed to these fossils. 
Thanks to the discovery of Pithecanthropus in Asia (1891), it was clear that there was a “ring” in the 
evolution, that led to the origin of AMHs. The Neanderthal was thus considered an intermediate link 
between the most archaic fossils, represented by Pithecanthropus and those evolved of Homo sapiens, 
of which the fossil of Cro-Magnon discovered in 1868 is a representative. This hypothesis was 
supported by numerous discoveries of Neanderthal fossils in Europe, including: Krapina in Croatia 
(1889-1895), Ehringsdorf in Germany (1908), Le Moustier (1908), La Chapelle aux Saints (1908) and 
La Ferrassie (1909) in France and the Fairy Cave in Italy (1909). 
Although the hypothesis of the Neanderthals as a subspecies of Sapiens (Homo sapiens 
neanderthalensis) is still held by some scholars (see for example Arensburg and Belfer-Cohen, 1998 
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and Wolpoff, 1999), nowadays they are considered as a separate species, called Homo 
neanderthalensis (Stringer and Gamble, 1993; Rak, 1998). This hypothesis, based on several 
characters that these fossils present, it also confirmed by their presence in a geographical area that 
includes Europe and western Asia, and that can be considered as the "cul-de-sac" of 'Asia. In addition, 
many palaeogenetics studies performed on mitochondrial DNA of fossils (Krings et al., 1997, 1999, 
2000; Ovchinnikov, 2000; Serre et al., 2004, Beauval et al., 2005; Lalueza-Fox et al., 2005; Caramelli et 
al., 2006; Orlando et al., 2006) show that a part of the sequence of mtDNA of Neanderthals is very 
different from that of AMHs. Whilst until a few years ago it was established that no  genetic exchange 
(hybridization) had been able to verify with Homo sapiens, the results of recent research shows the 
opposite (Green et al., 2010; Condemi et al., 2013; Prufer et al., 2014). 
1.1.3 The Mousterian lithic variability 
From a technologic point of view, a new culture with a new lithic industry appears. The tools diversify 
and standardise with a significant reduction in the number of macro-tools, and the knapping technology 
becomes more  complex. Archaeologists who specialize in the study of prehistoric toolmaking call this 
new method “Mode 3”. In this context, the Middle Palaeolithic culture is known as Mousterian, named 
after the rockshelter of Le Moustier in south-western France. 
In the first fifty years of Palaeolithic investigation, the Mousterian was considered technologically 
homogeneous. For Western Europe, Bordes (1961) developed an elaborate typology for the 
Mousterian artefacts, with 63 different types of flake tools recognized. He established large categories, 
such as points, side-scrapers and denticulated or notched pieces, further subdivided into recurring 
types. He proposed a division of the local Mousterian into four groups that were characterized by 
specific techno-typological parameters: not just cultural facies but groups with specific traditions. On the 
basis of french stratigraphic series of the south-west of France (the eponymous site Le Moustier, La 
Ferrassie, Combe Grenal, Pech de l'Azé, La Quina etc.) he identified: 
• Mousterian of Acheulean tradition with many handaxes or backed knives; 
• Typical Mousterian with more or less equal proportions of all tool types; 
• Charentian Mousterian dominated by side-scrapers and further subdivided into two sub-groups: 
the Ferrassie Mousterian and Quina Mousterian, in relation to the presence-absence of the 
Levallois technique; 
• Denticulate Mousterian dominated by denticulates and notches. 
On the basis of presumed contemporaneity of these five different kinds of assemblage, he argued that 
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they represented five different social groups, or tribes of Neanderthals (Bordes and de Sonneville-
Bordes, 1970). With these interpretations, Bordes ensured a lot of debates and analyses, especially 
outside Europe, in which emerged the criticism of the ethnoarchaeological school of Lewis Binford. 
Binford and Binford (1968a, 1968b) proposed a different interpretation of the complex defined by F. 
Bordes, believing that they represented not only cultural traditions but also human actions. They 
proposed a distinction between activities of "extraction" addressed to the procurement of raw materials 
and food, and activities of "subsistence" regarding the preparation and consumption of food, tools 
production and other tasks related to the material culture. In this way it has been proposed a distinction 
between work camps, killing places, residential areas and secondary fields. 
Mellars (1969) proposed a chronological sequence for the differentiation of Mousterian complexes: 
Charentian-Ferrassie, Charentian-Quina, Typical Mousterian and Mousterian of Acheulean tradition, on 
the stratigraphic sequence of Combe Grenal. The exam of other sequences of Périgord (Dordogne), 
opposes to this hypothesis, suggesting a parallel development of the Mousterian complexes. 
Rolland (1981) looked for correlations between the differentiation of the complexes and the 
environmental changes: the Charentian-Ferrassie is correlated with cold and dry environments, while 
the Denticulate Mousterian with temperate and humid environments. 
Broglio and Kozlowski (1987) argue that there is not only one interpretation model, but a differentiation 
that  has established in the different regions. 
The last studies show that clear patterns of change emerged in different sequences (Dibble and Bar-
Yosef,  1995; Peresani, 2003; Hovers and Kuhn, 2006; Mora et al., 2008a,b). As one possibility, the first 
occurrence of assemblages dominated by the Levallois concept (preferential Levallois, uni/bipolar 
recurrent Levallois, laminar) has served as a chronological marker for the onset of the Middle 
Palaeolithic (Bosinski, 1967), just to its disappearance (Boëda, 1994). As other possibilities, the first 
appearance of the Discoid concept (Boëda, 1995) and Quina concept (Bourguignon, 1997) may be 
taken as a common feature of the Middle Palaeolithic age. 
1.1.4 Subsistence strategies 
Another important aspects of the environment, related to the life of prehistoric man is that of fauna. 
Source of danger, food, primary resources and models, the animals have always been at the heart of 
the preoccupations of the spiritual world of man. At every turn, they were competitor, predator and prey 
during the Palaeolithic period. In addition, the fauna is a direct reflection of the climate and can not be 
disassociated from the natural vegetable and the geological environment. 
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In stages with more temperate climate, the hunted mammals composition reflects the faunal 
composition that surround the site. Usually the more represented species are herbivores. This 
variability can be explained both in relation with the main faunal dominant populations of the different 
habitats (that reflect the climate and the season) and also through the hunting strategies. According to 
the archaeological record we can reconstruct a behavioural model that sees the hunts in groups, with 
strategies not too different from those of the Lower Palaeolithic. 
Although Neanderthals undoubtedly ate wild plant food such as fruits, seeds, nuts and tubers when 
they were available, several kinds of evidence show that they ate a lot of met. Zooarchaeological 
studies have established that Neanderthals were capable hunters of medium-sized and large 
mammals, but also of small prey as documented at the circum-Mediterranean lower latitudes (cf. Stiner, 
2002). This means that they did not practiced an intentional selection of the animal species. 
This point of view is now widely shared, also by former proponents of the hypothesis that scavenging 
was a very important part of Neanderthal subsistence practices (Stiner, 2002). In this regard, some 
anglo-saxon authors, as well as the same Binford, suggested that early humans were obtaining meat 
via scavenging (Binford, 1981a, 1985, 1987, 1988). He argued his idea on the base of many sites, such 
as Torralba, Hoxne, Swanscombe, Vaufray and Combe Grenal. As previously mentioned, also Stiner 
(1994) supported that Neanderthals practiced a flexible and opportunistic passive scavenging mode, 
alternating with hunting. The case  was  based  on  evidence  from  two  Italian  Middle  Palaeolithic 
sites,  Grotta  Guattari  and  Grotta dei Moscerini, both older than 55 ka. Each site contains several 
layers in witch both hyenas and primarily  hominids accumulations occurred. In the hominids 
accumulations, head elements (that provide little nutrition utilities) are the most common, but they are 
those available to non-confrontational, passive scavengers. At the beginning this hypothesis was widely 
accepted, but in a series of important published papers, Curtis Marean and colleagues (Marean and 
Kim, 1998; Marean and Assefa, 1999) shown that the interpretation of Binford and Stiner were based 
on faulty data, and should be rejected. He argued that assemblages dominated by  head parts are the 
result of systematic biases in recovery or analysis, due to discard of long bone shafts after the 
excavation or their neglect by analysts, because bone shafts are less easily identified. 
In support of these topic, Zilhao (1998) argue that head-dominated or head-and-foot dominated 
patterns, can also be observed in Upper Palaeolithic and Neolithic sites, where scavenging is not 
implicated. 
In conclusion there is at present no evidence to support a hypothesis of systematic, regular scavenging 
activities by Neandertals and earlier European hominids, because hunting, not scavenging was the 
main method of meat procurement (Villa et al., 2005, Adler et al., 2006). 
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The totality of zooarchaeological evidence for Neanderthal subsistence is really conspicuous. Propose 
a comprehensive and accurate analysis, would require much more than one chapter of a thesis. For 
this reason please refer to some recent reviews that have attempted to summarize these evidences in 
various parts of Europe: central and northern Europe (Conard and Prindville, 2000; Patou-Mathis, 
2000), southern France (Boyle, 2000), south-eastern France and north-western Italy (Valensi and 
Psathi, 2004) and various parts of  the Iberian peninsula (Aura Tortosa et al., 2002; Hockett and Haws, 
2003). 
The majority of Middle Palaeolithic faunal assemblages as just described, are dominated by medium 
and large herbivores, but there are evidences that point to a greater flexibility and variability, towards 
small animals and carnivores (Auguste, 1995; Arribas, 1997; Yravedra, 2007; Blasco et al., 2010, Pérez 
Ripoll et al., 2010; Rodríguez-Hidalgo et al., 2011; Saladié et al., 2011; Cochard et al., 2012; Blasco 
and Fernández-Peris, 2012; Gabucio et al., 2013). 
In addition, numerous examples demonstrate evidence of aquatic resources (Erlandson, 2001). The 
Gibraltar sites of Devil's Tower (Garrod et al., 1928), Gorham's Cave (Waechter, 1951, 1964; Baden-
Powell, 1964; Finlayson et al., 2001) and Vanguard Cave (Barton et al., 1999; Finlayson et al., 2001) 
show evidence of shellfish and exploitation by Neanderthals. Stiner (1994) note that at Grotta dei 
Moscerini and Grotta Breuil in Italy there are evidence of shellfish. Also in Germany Butzer (1971) and 
Cohen (1977) founded at Salzgitter-Lebenstedt freshwater shellfish and fish exploitation. Figueira 
Brava in Portugal, show evidence not only of shellfish, but also of marine mammal and bird exploitation 
(Straus et al., 1993; Antunes, 2000). 
Also the capture of avian prey by Neanderthals has been suggested in various sites: Starosele (Hardy 
et al., 2001) and Prolom II,(Enloe et al., 2000) in Crimea; Gorham’s Cave in Gibraltar (Finlayson et al., 
2001, 2012); Castelcivita (d’Errico et al.,1998) and Fumane Cave (Peresani et al., 2011) in Italy. 
During the last decade, new techniques have allowed us to extend the study of Neanderthal 
populations. 
The stable isotopes composition of bone tissue, became even more important in the palaeo-nutritional 
researches. Fizet et al., (1995) have documented high levels of meat in the Neanderthal fossils of 
Marillac (France, OIS 3, 40-45.000 years BP). Bocherens et al., (1999) found traces of nitrogen and 
carbon isotope in the Neanderthal bones of layer 4 of Scladina Cave (Belgium, OIS 5e), suggesting a 
subsistence addressed to open-environment herbivores. Richards et al., (2000) analyzing various 
fossils of Vindija Cave (Croatia, 30 ka BP) suggest that they were “top level carnivores”, with the bulk of 
their dietary protein coming from animal sources. Bocherens et al., (2005) argued that Neanderthal of 
St. Césaire (France) were “big predators in open-environment”. Mammals constituted the core fuel for 
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the bodies, with their heigh energetic requirements (e.g. Churchill, 2007). 
Through the study of the dental microwear, Lalueza-Fox et al., (1996) argue that Neanderthal were a 
specialized hunter, like the modern populations of Inuit and Fuegini. Belcastro et al., (2009) by the 
analysis of dental fractures, assume that the Neanderthals ate vegetable and animal foods, rich in hard 
particles. 
Among other types of resources exploited by Neanderthal we also have some evidence for plant 
consumption, although rare (Akazawa, 1987; Bar-Yosef et al., 1992; Henry et al., 1996, 2004, 2011; 
Albert et al., 1999, 2000; Barton et al., 1999; Madella et al., 2002; Rosen, 2003; Bar-Yosef, 2004; Lev et 
al., 2005). Despite some problems of conservation and identification, plants remains are increasingly 
being discovered at Neanderthal sites, but the exact role of them is still uncertain. 
1.1.5 Symbolic behaviour 
In the last few years, several discoveries have questioned the pattern, for a long time accepted, of a 
symbolic revolution that would belong only to the first AMHs who arrived in Europe (Tattersall, 1998; 
Dibble and Chase, 1993). The question has ignited a debate, that sees the Neanderthals as protagonist 
of symbolic behaviours, that are not ascribable to the utilitarian sphere (Chase and Dibble 1987; 
d'Errico, 2003; Zilhão, 2007, 2011; Langley et al., 2008; Tattersall, 2008; Mellars, 2010; d'Errico and 
Stringer, 2011) . 
We have the first evidence from the site of Blombos, South Africa (about 75.000 years ago). Human 
groups of the Middle Stone Age produced bone tools, very similar to those of the European Upper 
Palaeolithic, wore  shell ornaments, engraved abstract motif on ocher fragments and used this latter to 
colour the ornaments, hunting weapons and probably the body (Henshilwood et al., 2002; d'Errico et 
al., 2005; d'Errico and Henshilwood, 2007). From another site in South Africa, Diepkloof, ostrich eggs 
with abstract motifs engraved have been also documented. 
The marine shells have been subject to numerous discoveries. Evidences come from the site of Skhul 
(Israel) (Vanhaeren et al., 2006), Oued Djebbana (Algeria), Grotta dei Piccioni in Taforalt, Morocco 
(Bouzouggar et al., 2007). 
Some engraving, have been reported on stone artefacts in various european sites (Lhomme and 
Normand, 1993, Crémades et al., 1995) but their interpretation is still enigmatic. To be noted are 
engraved cortex that comes from Quneitra and Qafzeh in the Near East (d'Errico et al., 2003). For the 
Italian territory, of great importance is the analysis conducted by Peresani et al. (2014) about the 
taphonomy of the cortical surfaces of the products in flaked stone of three important deposits: Riparo 
Tagliente and Grotta Fumane for the province of Verona, and Grotta San Bernardino for the province of 
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Vicenza. 
Other interesting examples come from the analysis carried out the use of colorants. In many european 
sites of the Lower and Middle Palaeolithic, fragments of colorants or tools used to produce pigments 
have been found. In the majority of the cases, they are black (manganese oxide) and rarely ocher. 
Soressi et al., (2002) documented a large collection of colorants in the site of Pech-de-l'Azé I and Pech-
de-l'Azé IV. The microscopic analysis shows a clear anthropogenic modification of the surface of these 
pigments. The use of this material is also documented at Arcy-sur-Cure, where a few centimetres 
thickness layers are impregnated with colour. Other pigments have been documented in the Grotte du 
Renne, in addition with granite-millstone used for the treatment of ocher. According to Leroi-Gourhan a 
portion of ocher would be heated to change its colour (Baffier, 1999). A recent study, carried out at 
Grotta Fumane (Peresani et al., 2013) report on a fragmentary Miocene-Pliocene fossil marine shell, 
discovered in a Discoid Mousterian layer with a dark red substance, trapped inside micro-pits and 
interpreted as pigment. The presence of colorant substances suggest different type of uses: the 
identification as objects and the body painting. It does not seem so strange that certain types of 
behaviour may also have belonged to Neanderthals. In a similar way, this behaviour is also observed in 
current human groups. 
Also ornaments and bone tools must be added to the wealth of informations that we have. 
The site of Tata, in Hungary has documented a Mousterian artifact, colored with red ocher, obtained 
from a mammoth molar-lamella, dating back to 100.000-50.000 years ago. Two necklaces or animal 
bones pendants have been recorded in the site of Bocksteinschmiede, in Germany and Bacho-kiro in 
Bulgaria. Decorated bone tools have been founded in the castelperronian levels of Grotte du Renne 
(Arcy-sur-Cure, France) (d'Errico et al., 2001) and some perforated teeth at Quinçay (Granger e 
Lévêque, 1997). 
Another important aspects is that of personal decoration. From caves in Italy and in France emerge 
testimonies attributable to the intentional extraction of feathers from large raptors and other birds of 
medium size (Peresani et al., 2011; Romandini et al., 2014) or terminal pedal phalanges of eagles 
(Fiore et al., 2004; Morin and Laroulandie, 2012). 
Some archaeologists have long argued that a number of Neanderthal sites preserve evidence of 
burials, a practice considered to be a key feature of modern human behaviour. In recent years, 
researchers discussed about Neanderthal mortuary behaviour. Since then, as many as 40 potential 
Neanderthal burial sites have been discovered across a wide swath of the world, ranging from 
southeast Spain to Mongolia. However, not everyone believe these places are truly Neanderthal burial 
sites. There have been questions from the scientific community about the accuracy of the excavation of 
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the burial site in 1908, and suggestions that the Neanderthals did not have the cognitive ability to 
choose to bury their dead. 
Below we will be given only some indication, linked to this aspect, which obviously includes a much 
more exhaustive bibliography. 
The first reliable records of burials date back to 90.000 years ago at Qafzé (Vandermeersch, 1970; 
Tillier, 1999) and Skhul, in Israel. The oldest evidence is represented by the burial of Tabun, dating back 
to 90.0000-100.000 years ago. According to Vandermeersch (1991) in Europe and the Near East, the 
Neanderthal burials are documented in various sites: Regourdou, Roc de Marsal, Shanidar, Tabun 
Amud, Kebarà, Teshik Tasch, etc, while others are under discussion (Le Moustier, La Quina, 
Neandertal, Spy, etc). 
Not last, one important and recent study has been carried out in the site of La Chapell-aux-Saints 
(Rendu et al., 2013). Here, Rendu and his team, reexamined the remains and argued that there are 
several lines of evidence that suggest that this Neanderthal burial site was real and that the burial was 
intentional. 
In this panorama, we hope that in the future, other discoveries concerning the symbolic behaviour of 
Neanderthal will be brought to light, in order to increase the knowledge that we have for our ancestor. 
1.1.6 Neanderthal settlements patterns 
Most known mousterian sites are located in rockshelter or at the mouths of caves, but this does not 
mean that Mousterian peoples always preferred caves to open-air sites. These interpretation can be 
related to the reason that open-air sites can be easily destroyed by erosion, and that remains are 
harder to locate than caves. Cave sites are better known today, because they constitute obvious places 
to excavate in order to find artefacts and skeletal remains. In addition, caves are more likely to retain 
artefacts, bones and other human refuse than are open-air sites, and they are abundant all over 
Europe. The living places that we know today and based on the existing documentation, appear wide 
and articulated. This allowed to hypothesize more complex social organization, than in the past, and the 
presence of specialized sites in the processing of lithic raw materials (see eg. Fontamure, Némours, 
Saint-Martin-de-Landres in France). 
The type of settlement and the mobility strategies are related issues, required to understand the 
occupational patterns of the territory and the relationship between the human groups and the natural 
and animal resources. The hunting-gathering economies are based on the ability to make frequent 
displacements within a more or less extensive territory, for ensure the survival of the group. These 
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movements are characterized by the time and the covered distance, number of individuals for each 
group, the social unit and the same purposes in terms of resource exploitations. The settlement 
patterns define the modality in which a group is installed in a territory, in a specific period of time 
(Carbonell, 2002). 
In the Middle Palaeolithic there are different occupational patterns, and the reflected variability is 
considered  as the “organizational complexity” of the human groups. It can be identified taking into 
account the following parameters: 
• functionality: the activities that take place during a specific settlement, point out the degree of 
complexity, differentiating between specialized occupations and multifunctional ones. 
Furthermore, define the role of a living place within the framework of the regional subsistence 
strategies. From this point of view, we can find kinds of reiterated occupations or synchronic/
diachronic occupations. For some French areas, an organization model of the communities, that 
provides the presence of a base camp (semi-permanent), with satellites settlements (even of 
seasonal nature), distributed in circumscribed micro-areas (Cave of Fontmaure, France) have 
been proposed; 
• intensity: it is based on the time factor (long-term occupation, or occasional), on the group 
composition and on the complexity of the activities carried out; 
• organization: it is characterized by the management and discrimination of the activities in the 
living space. 
Thanks to the ethnographic and ethnoarchaeological studies, particularly carried out by Binford (1980, 
1988) it was possible to establish some reference lines, to better understand the settlement patterns of 
the archaeological sites. In this framework, palaeolithic settlement patterns have been more or less 
explicitly influenced by hunter-gatherer ethnoarchaeology. According to Binford (1980) the analysis of 
the Nunamiut communities, allow to distinguish between: 
• foragers: typically they don't store foods, but they gather foods daily. The group have an high 
residential mobility and two type of settlement patterns can be documented: the residential base 
that is the hub of subsistence activities, where most processing, manufacturing and 
maintenance activities take place, and the location corresponding to the kill site, where 
exclusively extractive tasks are carried out; 
• collectors: typically they storage food for at least part of the year and logistically organized food- 
procurement parties. In addition to those already established settlements for foragers, Binford 
documented three additional types of sites: the field camp that is a temporary operational centre 
for a task group (where they eat or sleep) the station where the group collect the informations 
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(observation of game movement, observation of other humans) and the caches where the 
procurement of resources is carried out. 
In archaeological terms, the accumulated record in a layer is directly functional to the human activities 
carried out, but also to the time spent in its formation, and so by the number of the occupational 
impacts that took place in that space. 
As clear, the role of human behaviour in Palaeolithic archeology has been linked to a generalization of 
ethnoarchaeological models, as an essential referent in the reconstruction of the formation dynamics of 
assemblages. In this way, ethnoarchaeological researches have provided many theories in order to 
reconstruct the prehistoric way of life. Nevertheless, the application of these models give rise to several 
problems, such as the different chronology that define the archaeological assemblages and the modern 
context. This led to a debate, during the '80s, known as “Pompeii premise” (Binford, 1981, 1986; 
Schiffer, 1985). Binford, as defender of the premise, recognize that the patterns observed in a current 
community (in a short-time scale) within an archaeological record (in a long-time scale), could be an 
illusory endeavour. Moreover the temporal rate of change, showed by the archaeological record is 
much slower than that perceived in an ethnographic context. Lucas (2005) pointed out that Binford's 
characterization of ethnographic time is misleading, since ethnographic context is multi-temporal and it 
is also enveloped in deep time scales. 
Anyway archaeology is particularly well-suited to approaching different temporal scales. Braudel (1949) 
with the school of Annales, proposed three temporal scales system, based on historical time, to verify 
the possible application to archaeology: 1) long term processes that are particularly suitable to the 
comparison, due to the temporal depth of archaeological evidence (Bailey, 1983, 2007; Bintliff, 1991; 
Knapp, 1992; Lucas, 2005); medium term processes and short term processes that could represent a 
single action. 
In general, the archaeological assemblages are defined according to a geological time scale, slow 
sedimentation rates that dominate in most archaeological deposits, the reduction of the sedimentary 
volumes caused by postdepositional processes, etc. (Brochier, 1999). Of course all archaeological 
assemblages are palimpsests of one type or another, and the succession of different events has even 
been documented in archaeological assemblages traditionally characterized by their high temporal 
resolution (Julien et al., 1992; Ketterer et al., 2004). 
To address the issue of an archaeological site, it is therefore necessary to consider the extent of  the 
occupation type, the intra-site spatial patterns and the spatial and temporal analysis in order to test 
whether distribution patterns correspond to the organization strategies of ancient humans. When 
deposits are characterized by rapid sedimentary rates, the low redundancy occupation would be 
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suitable to interpret the behaviour that led to the formation of the archaeological record. 
1.2 OBJECTIVES 
The problematic of the settlement patterns referred to Middle Palaeolithic sites, and how the groups 
performed their activities in caves and shelters is still under debate, especially for data coming from 
faunal remains. During the last few years, excellent studies have been conducted to address this issue, 
and the use of multidisciplinary analysis will help to further increase the knowledge in this field of study. 
The choice of this PhD project, was dictated by the desire to experience a different kind of approach to 
the research, and by the possibility to analyse two of the most important Middle Palaeolithic sites of 
Europe. The work aims to identify the Neanderthal occupational patterns and the spatial organisation in 
the Mousterian level I and sublevel Ja of Abric Romaní (Barcelona, Spain) and level 37 of Riparo 
Tagliente (Verona, Italy). 
The proposed methodology, basically employ the zooarchaeological and taphonomical discipline. With 
the study of the faunal record, it is possible to know the type of subsistence, the strategies enrolled to 
obtain the preys, the structure of the diet, the relations between hunter and preys, the strategies of 
resource acquisitions and the ecological interactions. This method, applied to our fossil record, 
decompose the reality of the past in elements that are understandable to us. Zooarchaeology require 
mainly the taxonomic identification of the remains, the application of ecological knowledge and the use 
of analytical tools that allow us to derive quantitative and qualitative data. The taphonomical analysis 
allows the identification of the main accumulation agents in order to understand the site formation 
processes and the spatial distribution of remains that show postdepositional alterations will provide 
important informations within a context that is typically anthropic. 
This work, does not want to be in effect a complete zooarcheological study, but this discipline helps us, 
through its analytical tools, to understand the composition and the relationships that exist with the other 
archaeological fossil records. Most of the archaeozoological and taphonomical informations of both the 
sites, comes from studies conducted in the past years, which had, as primary objective, this type of 
study. However, all the material subject of this thesis, was revised or re-analyzed if the information 
indicated were not sufficient (for more details see chapter 4. Methodology). 
Our main objective is the study of the spatial organization of the selected levels. By means of bone 
refits (mechanic and anatomic) it would be possible to reconstruct the cognitive skills related to the 
exploitation of faunal resources and the modalities of spatial and social organisation of the living floors. 
This methodology already applied in previous studies carried out in the Abric Romaní site, is a new field 
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of application for Riparo Tagliente. In order to make readable this work, a Gis software that allowed 
spatial analysis and the reconstruction of settlement patterns have been used. In this way it was 
possible to identify the different activity areas that Neanderthal groups structured inside the two sites. In 
this way, the main goals we set ourselves for both sites are: the identification of the settlement's 
patterns in the Middle Palaeolithic, the identification and differentiations of the activities areas, the 
recognition of any kind of development among the subsistence strategies, the analyses of the spatial 
distribution of the faunal records, the detection of any variations concerning the organization of the 
Neanderthal occupation (s) between the two sites, and if the differences or similarities are correlated to 
seasonal aspects, or to different cultural traditions. 
At the end we will be able to understand the in situ patterns, with a comparison of this two Mousterian 
key- sites within the Middle Palaeolithic Mediterranean scenario. 
1.3 SCIENTIFIC QUESTIONS 
The selection criteria for the study of Abric Romaní and Riparo Tagliente were dictated by factors that in 
some cases have a common origin, while in others distinct. I will try to focus on the main points, to 
finally pose the scientific questions. 
Both the site are located in strategic positions. Abric Romaní stands at the confluence of three 
geomorphological units, which characterize the Capellades region: the Ebro Basin, the Catalan 
Prelitoral Reanges and the Prelitoral Depression. This allowed to be a suitable place for the settlement 
of Palaeolithic groups, that have used it as a site-camp. From here they had the opportunity to carry out 
subsistence activities for long periods, taking advantage of the abundant natural resources that the 
ecosystem provided. Riparo Tagliente occupied in the past a strategic positions, because it is located 
about half way both from the plain and the top of the limestone plateau and at a cross-way between the 
plain, the valley-bottom, the rocky slopes and the top of the massif. During the Eemian period the creek 
Valpantena eroded the limestone, recording a very deep overhang. This allowed the hunter-gatherer 
have an excellent refuge area. 
The application of extensive excavation has allowed to spatially locate the archaeological record, in 
order to obtain the results regarding the patterns of settlement. This has been possible in both layers of 
the Abric Romaní, because is a technique used since 1983. In the case of Riparo Tagliente, there are 
some differences. The Mousterian deposits have been documented both in the inner and external part, 
making impossible until now to do and extensive excavation. Despite this, the stratigraphic power of the 
Mousterian deposits and the selection of the most anthropised level, has allowed to apply the analysis 
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of bone refits. The analysis of spatial distributions have led to have a good record of informations, 
required to understand the origin of deposit formation. 
Another salient point of the investigation is that of bone conservation. In both sites, despite the high 
degree of fragmentation, which characterizes most of the chronologically adjacent sites, the surface 
preservation of bones is very good. This allowed us to achieve good results at taxonomic, anatomic and 
taphonomic level, but first of all to analyse the fracture typologies, indispensable to run faunal refitting. 
After these premises, we can summarize the scientific questions that the project aims to answer: 
• Within a palimpsest, are we able to distinguish more than one settlement pattern? 
• Are there any differences in the subsistence patterns and strategies of animal exploitation 
between short-term and long-term occupations? 
• Which are the relationships between the exploitation of faunal resources and the modalities of 
use and placement of hearths? 
• Are there any behavioural differences between Neanderthals that lived in the Abric Romaní 
and that of Riparo Tagliente, or are the approaches to the site organization similar for the two 
Mousterian groups? 
The results of this project are explained in this PhD thesis and in a subsequent dissertation, as a 
compilation  of papers with impact factor. 
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2. ABRIC ROMANÍ (Capellades, Anoia) 
2.1 THE SITE 
2.1.1 Regional context: geography, geology and geomorphology 
The Abric Romaní is a wide rockshelter (Abric), located in the North-East of the Iberian Peninsula, 50 
km West of Barcelona (Spain) (Fig. 1). The site is placed in the travertine cliff called Cinglera del 
Capelló, at 265 m  a.s.l., nearby the town of Capellades (Barcelona, Spain) (Fig. 2). The karst formation 
is orientated NW-SE,  with the entrance on the NE side of the wall. Its geographical coordinates are 
1°41'30” of longitude E and 41°32' of latitude N. The main cliff hosts other rockshelters that have been 
used by hominids during prehistory, despite the chronology is more recent than that of Abric Romaní: la 
Balma dels Pinyons, Balma de la Costa de Can Manel, Abric de la Consagració and Abric Agut. 
 
 
The site is placed in a really favourable position: at the West bank of the Anoia River, where the valley 
forms a narrow gorge, both in historic and prehistoric times it was one of the main natural passages 
between the inner regions of Catalonia and the coastal areas. 
Its geographical localisation coincide also with the confluence of three geomorphological units, which 
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ON GOOGLE EARTH)
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characterize the region of Capellades: 
• the Ebro Basin: it's an extensive depression, bordered in the North by the Pyrenees and the 
Basque- Cantabrian Ranges, in the South by the Iberian Ranges and in the East by the Catalan 
Ranges. The river Ebro drain for the most part of its extension. Two marine sedimentary cycles 
dominated the development of this depression, causing the deposition of the sediments. The 
first one took place during the Lower Eocene (Ilerdian) depositing platforms of neritic limestone 
and marls. The second cycle began during the Middle Eocene (Lutetian) in Catalonia, and 
reached the town of Igualada in the Bartonian (Riba et al., 1983). A subsequently regression, 
caused the formation of conglomerates in the margins of the Catalan Coastal Ranges. Between 
Eocene and Oligocene the basin was not covered by the sea, and an endorheic system was 
established, forming a large interior lake. During the Oligocene the sedimentation was 
characterized by alluvial fans, still to the Neogene, when the sedimentation ended in the Catalan 
area (Gutiérrez and Peña, 1994). This endorheic system concluded at the end of the Tertiary 
when the Iberian Peninsula raised and the basin was partially cast towards the sea by the River 
Ebro. 
 
• the Catalan Prelitoral Ranges: its reliefs are located between l'Empordà and the Iberian Range, 
extending along the Catalan coast. They are part of the Catalan Coastal Ranges (Solé Sabarís 
et al., 1957), stretching North-East to South-West over 250 km and connecting in the North the 
Pyrenees. The system is formed by two parallel coastal ranges, separated by an intermediate 
depression. The Capellades Strait, formed by the Anoia river, is one of the prominent features of 
the central part of the Prelitoral Range. In the Capellades area the river divides the Prelitoral 
Range into two different lithological areas: the Paleozoic materials, composed of gray-blue 
Silurian slates to the east (García Rodrigo, 1957) and the Triassic materials of fluvial origin to 
the west (Anadón et al., 1979). 
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• the Prelitoral Depression: is also known as the Vallès-Penedès rift. It has been formed by the 
sinking of a large block during the last movements of the Alpine orogeny. During the Neogene, a 
group of normal faults related to the distensive phenomena, affected the western Mediterranean. 
The Llobregat fault divided this depression into two large rifts: The Vallès rift to the North-East 
and the Penedès rift to the South-West. 
2.1.2 History of researches 
The archaeological site of Abric Romaní was the first Middle Palaeolithic site known in the Catalonia 
region. During the XVI and XVII centuries it was employed as a travertine quarry, and between 1820 
and 1840 as a cemetery, known as “Bauma del Fossar Vell” (Old Grave rockshelter) which gave to the 
site its original name. In 1905 an industrialist from Capellades, Mr. Amador Romaní i Guerra 
(1873-1930), began prospecting in the Cinglera del Capelló, documenting many rockshelters with 
archeological remains. The 9th of August, 1909 he discovered the Abric Romaní site (Muro et al., 1989) 
(Fig. 3,4). 
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Fig. 3 AMADOR ROMANÍ ON THE LEFT SIDE, SIEVING THE SEDIMENTS DURING THE EXCAVATION OF THE ABRIC ROMANÍ IN 1909 (Photo: 
Arxiu Museu Molí, Paperer de Capellades).
Fig. 4 AMADOR ROMANÍ WATCHING THE EXCAVATION OF THE SHELTER. THE IMAGE REPORT THE EXCAVATION OF THE MIDDLE PART OF 
THE SHELTER, DURING THE FIELD WORK IN 1909 (Photo: Arxiu Museu Molí, Paperer de Capellades).
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Throughout the history of interventions, the archaeological excavations have taking place in three 
chronological phases with different approaches and methodologies. 
The first excavations started immediately thanks to the sponsorship of the the Institut d’Estudis 
Catalans (Institut for Catalan Studies, IEC). Norbert Font i Sagué was the first director of the fieldworks 
and named the site in honour of its discoverer, as we know: Abric Romaní. After the sudden death in 
1910, the works were directed by Lluís Marià Vidal who published the first results, thanks to the 
Romaní's Atlas (Vidal, 1911). Despite Amador Romaní was never formally nominated in charge of the 
archaeological investigations, he had the effective director of the field works, which continued until 1911 
with the sponsorship of IEC, and until his death in 1930 (Fig. 5). 
The excavations were carried out in two surveys, Pit 1 and Pit 2. In a second moment, the uppermost 
layers from A to D were removed, although the presence of several damages caused in the XIX century 
for the burials. The Romaní’s maps included in his Atlas indicate a large excavated surface, 
corresponding to rows M- V and columns 43-60 of the current grid. His stratigraphic sequence was 
made up of 31 layers, 12 of which contain evidence of human occupation. The 14 lowermost layers 
were only identified in the well, providing insufficient data. The layers from the uppermost six meters, 
documented over a more or less extended surface, were thoroughly described from a geological and 
archaeological point of view. All the identified sequence was used as a reference in subsequent works 
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Fig. 5 AMADOR ROMANÍ SITTING IN THE MIDDLE OF THE ROCKSHELTER DURING THE FIELD EXCAVATION OF 1924 (Photo: Arxiu Museu Molí, Paperer 
de Capellades).
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and basically corresponds to the profile described in Pit 2. 
After a long period of inactivity, caused by the civil war and the Franco's regime, the archaeological 
research restarted in 1956. In 1957, thanks to the V INQUA  Congress that take place in Barcelona, a 
guided visit to the site, promoted this second phase of investigations, carried out under the direction of 
Dr. Eduard Ripoll Perelló. The fieldwork was undertaken with the collaboration of George Laplace, who 
studied and published the Upper Palaeolithic assemblage recovered by Romaní in layer 2 (Laplace, 
1962) and Henry de Lumley (de Lumley and Ripoll, 1962). The published works (Ripoll, 1958, 1959; 
Laplace, 1962; de Lumley and Ripoll, 1962; Ripoll and Lumley, 1965) provided very poor information 
about the excavation methods, and the only sources that have given some additional informations, was 
some imprecise oral accounts and short notes, published by other authors (Pericot, 1960-1961, 1964; 
Maluquer, 1969). Various trenches and pits in different area of the  site were dug, including a third 
survey, Pit 3. It is possible that the Coveta Ripoll (Ripoll's Small Cave) was also partially excavated 
during these years. This small cavity was formed at the wall in the middle of the shelter, due to the 
growth of a stalagmitic column in the area of squares R-T/46-51. However, this excavation affected only 
the sequence made up of layers 9-12. The stratigraphic sequence published by de Lumley and Ripoll 
(1962) is very similar to that of Amador Romaní, although there are a few differences. Laplace (1962) 
studied the lithic assemblage from layer 2 and attributed most of the artifacts to the Protoaurignacian. 
According to the Bordes type-list, the assemblages from the Mousterian layers were attributed by de 
Lumley and Ripoll (1962) to the Denticulate Mousterian. In this way it was possible to compare the 
Abric Romaní assemblages with other European Mousterian sites. 
In 1983 began the third phase in the history of the archaeological excavation, under the direction of 
Prof. Eudald Carbonell, Artur Cebrià and Rafael Mora. The works were carried out by the Centre de 
Recerques Paleo-Eco-Socials (C.R.P.E.S.) of Girona just to the 1989, when was replaced by the 
Laboratori d'Arqueologia de la Universitat de Barcelona in Tarragona (L.A.U.B.T. and after L.A.U.T.), and 
the Àrea de Prehistòria de la URV, with the foundation of the Universitat Rovira i Virgili of Tarragona 
(URV). Afterwards it will be founded the Institut Català de PaIeoecologia Humana i Evolució Social 
(IPHES). Since this moment, Eudald Carbonell has been the only fieldwork director. All the excavations 
have been promoted to develop the research project about the Middle and Upper Pleistocene in 
Catalonia, in the framework of the entire Cinglera del Capelló. During this phase, the layers began to be 
investigated in extension. Except for the upper A, B, C, D and E, investigated in the early stages of 
excavations, starting from level H, extended excavations have been systematic, with a recovering of 
artifacts that took into account the spatial distribution throughout the surface. The area affected by the 
excavations was progressively enlarged, reaching a maximum surface of 315 m2, which represents 
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most of the area occupied by prehistoric hominids. 
All the researches has been conducted from an inter-disciplinary perspective, allowing to obtain a large 
number of data: stratigraphy, sedimentary dynamics and chronology (Bischoff et al., 1988, 1994; Mora 
et al., 1988; Giralt and Julià, 1996; Arteaga et al., 2001; Vallverdú et al., 2005a,b,c; 2012); 
palaeoenvironmental sequence (Burjachs and Julià, 1994, 1996, Burjachs et al., 2012); spatial 
organization (Vaquero et al., 1997, 1998, 2001, 2004; Vaquero, 1999, 2005, 2008; Pastó et al., 2000; 
Arteaga et al., 2001; Martínez-Molina and Rando, 2001; Vaquero and Pastó 2001; Vallverdú et al., 
2005a,b,c, 2010, 2012); taphonomy and zooarchaeology (Aïmene et al., 1996; Aïmene, 1998; 
Anconetani and Rosell, 1998; Cáceres, 1998, 2002; Cáceres et al., 1998; Saladié and Aïmene, 2000; 
Rosell, 2001; Fernández-Laso, 2010; Rosell et al., 2012a,b); plant remains (Carbonell and Castro-
Curel, 1992; Castro-Curel and Carbonell, 1995; Allué, 2002; Cabanes et al., 2007 ) and lithic 
technology (Mora, 1988; Carbonell et al., 1997; Vaquero, 1997, 1999b; Morant and García-Antón, 
2000; Martínez Molina, 2002, 2005 ). 
2.1.3 Stratigraphy and chronology 
The stratigraphy of the Abric Romaní is considered within the ankle sedimentary processes of the 
Cinglera del Capelló. The lithostratigraphy is described mainly by the stratigraphical outcrops at the 
uppermost part of the rockshelter. The abundance of travertines in this part of the sequence was 
described by Vidal (1911) as a “stalagmitic strata”, formed by the carbonated incrustation of either 
vegetation or clastic materials, and speleothems. Ripoll (1959) also recorded clastic deposits in the 
lithostratigraphy of Pit 1. 
The morphological evolution of the Cinglera del Capelló is characterized by the formation of alveolus 
and carbonate curtains (the Capelló). Most of the sedimentary materials deposited in the talus rock, 
have been originated from the wall and the roof of the Abric Romaní. Only in the upper section of the 
site there is evidence of a morphological change towards a cave-microenvironment, where 
allochthonous aeolian sediment is trapped. The sedimentary processes in the alveolus, at the foot of 
the wall, are formed by clastic rhythms of gravel sand calcarenites, more or less cemented by 
carbonate precipitation on dripping domes and flat surfaces. Dripping water close to alveolus can 
develop stalagmites and stalactites, such as covetas. 
The stratigraphical sequence of the Abric Romaní has been the subject of a large volume of quality 
research. Amador Romaní, that excavated the Romaní well (Bartrolí et al., 1995) carried out an 
extensive study of the stratigraphical sequence and layers from 1 to 13–14 (level J of the current 
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stratigraphy) were described in detail (Bartrolí et al., 1995). He reconstructed the shelter and its 
relationship to the cliff (Bartrolí et al., 1995), putting forward the hypothesis of three stalagmitic deposits 
stratified with sandy deposits. Vidal (1911) also described the lithological character of the layers, 
following the outline established by Romaní (Vaquero, 1992). Subsequently, Lumley and Ripoll (1962) 
developed the first climatic interpretations. 
A first study on the lithostratigraphy and the sedimentary facies of the site was published by Muro et al. 
(1987) and supported by drawings sections and U/Th absolute dating. Under the direction of the 
C.R.P.E.S., the stratigraphy took on more relevance, when absolute dating, lithofacies and pollen 
spectrum were further specified. 
During the 1990's, the URV team deepened the well and published a detailed description of the 
lithostratigraphical column (Carbonell et al., 1994). In 1994, Santiago Giralt (Carbonell et al., 1994) 
completed the entire lithostratigraphy of the Cinglera del Capelló, establishing four sedimentary series 
that two years later were reduced to three, thanks to the associations with the lithostratigraphy of the 
Abric de la Consagració. 
According to Vallverdú et al. (2012), the depositional progression of Cinglera del Capelló include four 
main lithofacies: 
1) Bioconstructions and speleothemes: the main sediments are tufa and stromatolites in laminar sets 
(Viles and Goudie, 1990); 
2) Gravels, blocs and megablocks: they have been founded in poorly stratified wedge-shaped beds 
and originated by cold temperature; 
3) Conglomerates, calcarenites and tufas: round to angular, gravel-sized porous or coated, calcarenites 
and calcilutites are well stratified beds of horizontal and graded discontinuous sedimentary 
structures; 
4) Siliciclastic calcarenites and calcilutites: silty and fine sand silicate minerals, calcarenites and 
calcilutites make up irregular and massive to stratified beds. 
The stratigraphic sequence of Abric Romaní composed of 20 meters thick section, contain 27 
archaeological levels in witch 15 of them have been excavated so far. Two main lithological units has 
been detected: 1) the uppermost unit characterized by three meters of brown siliciclastic calcilutites, 
interpreted as an aeolian  deposit (Bartrolí et al., 1995; Bischoff et al., 1988) and greater removed by 
Amador Romaní (originally it covered the entire rockshelter); 2) the lower unit composed of travertine 
gravels and blocks, calcarenites and calcilutites, with Middle Palaeolithic layers interbedded between 
the travertine formations (Mora et al., 1988; Carbonell et al., 1994) (Fig. 6). 
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Fig. 6 STRATIGRAPHY OF A. R. AND U-SERIES DATES OF THE ARCHAEOLOGICAL LEVELS (from Chacón et al., 2013)
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The analysis of the stratigraphy is based on the profile of the Coveta Nord and include (Vallverdú et al., 
2012): 
• Sequence IV: characterized by wedges of gravel, alternated with bio constructions. The facies 
change to tabular conglomerates and sand, alternated with wedges of gravel both below the 
cornice and outside the drip- line. The sequence is at least 2 meters thick and includes the level 
L; 
• Sequence III: the basal beds are characterised by moss-generated tufa, inter-stratified with very 
thin wedges of gravels and blocks. A disconformity due to an erosional event have been 
documented in the upper third  part. The sequence is 2 meters thick and includes the level K; 
• Sequence II: at the bottom is formed by two wedge-shaped beds of calcarenite and moss-
generated tufa, inter-stratified with gravel and megablocks. The sequence is 2.5 meters thick 
and includes the sublevels Ja and Jb, and the levels I, H, F and G; 
• Sequence I: is characterized by fallen blocks, bio construction and two channel fills. The upper 
half of the sequence  present  well  stratified  and  cemented  fine  gravels,  calcarenites  and 
moss-generated  tufa. The sequence is 3 meters thick and contain the levels E, D, C, B and A; 
• Sequence 0: is formed by a layer of siliciclastic calcilutites without archaeological remains. 
Thanks to the collaboration with the US Geological Survey, a great program of dating has been carried 
out in the Abric Romaní, thanks to the travertine formation that is particularly suitable for Uranium-
series dating. Bischoff et al. (1988) documented successfully 66 dates in correct stratigraphic order. In 
this way, a well defined chronology propose a range between 70.2 ± 2.6 Ka BP for the bottom, and 
39.1 ± 1.5 Ka BP for the upper part. Also radiocarbon dating with 14C AMS method (Vaquero et al., 
2013) applied in several charcoal samples of the combustions structures of the upper sequence, 
corroborate the U-series results, with datings of 35.4 ± 0.5 and 37.9 ± 1 Ka (Bischoff et al., 1994). 
2.1.4 Palynological and antracological analysis 
The travertinic origin of the site allowed detailed archaeobotanical studies of the sequence. Metter 
(1978) and Deguillaume (1987) carried out the first studies of the pollen record. Afterwards, Burjachs 
and Julià (1994, 1996) deepened the analysis to the entire sequence, identifying five Pollen Zones: 
• Pollen Zone I (OIS 4, 70.200-65.500 kyr BP): concern the lower part of the sequence, where no 
human presence have been attested. Two warmer phases have been identified (Greenland 
Interstadial 19 and 18), and the main thermophilic taxon are Quercus and Olea-Phyllirea. A 
colder phase sees the presence of Poaceae. 
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• Pollen Zone II (OIS 3-4, 65.500-56.800 kyr BP): it is a cold and humid stage, dominated by 
Pinus and Juniperus, together with Artemisia and Poaceae. Pinus reaches its peak, with a 
percentage of 72%. The beginning of OIS 3 (Greenland Interstadial 17) is marked by a 
temperate climate, initially humid and later arid. 
• Pollen Zone III (OIS 3, 56.800-49.500 kyr BP): it is a cold stage dominated by Artemisia, 
Poaceae  and Pinus, with short-term temperate and humid episodes, characterized by the 
presence of thermophilic taxon such as Quercus sp., Olea-Phyllirea type, Rhamnus, 
Fabaceae and Scrophulariaceae. Less present are other thermophilic species as Pistacia, 
Cistus, Syringa, Juglans, Hedera, Coriaria and Erica. This zone correspond to the level J-W 
(currently on level Q is being excavated). The analysis of micro-invertebrates suggest that the 
event Greenland Stadial 17 (which corresponds to the level O) is characterized by a decrease 
of temperature in favour of an increase in humidity. The following events (Greenland 
Interstadial 16 and 15, level N) seem to have the same tendency. During the Dansgaard-
Oeschger 14 (corresponding to the levels M, L, K and Jb) is spread a wooded environment, 
dominated by Pinus. 
• Pollen Zone IV (OIS 3, 49.500-46.200 kyr BP): coincides with the event HS 5 and is 
characterized by a steppe vegetation. The arid and cold climate sees the dominance of 
Asteraceae, Poaceae and Artemisia. Corresponds to the levels H, I and sublevel Ja. 
• Pollen Zone V (OIS 3, 46.200-40.800 kyr BP): it is a stage where has been documented a 
warming trend, that correspond to Hengelo Interstadial. cf. Juniperus and Pinus expand, and 
increase the presence of Quercus sp. and Olea-Phyllirea type. Corresponds to the Conjunt II 
and the levels E and G of the Conjunt III. The Greenland Interstadial 12 (E and D) is more 
temperate compared to the other interstadials. 
According to Burjachs et al. (2012) these Pollen Zones were associated with the Dansgaard-Oeschger 
cycles giving a detailed resolution of the climatic conditions in the Capellades area during the late 
Upper Pleistocene. The characteristics of each Zone, correspond to the excavated levels as described, 
and were supplemented by studies over charcoals (Allué, 2002; Allué et al., 2012a,b) and phytoliths 
(Cabanes et al., 2007; Allué et al., 2012a,b) indicating, besides the habitat changes (Vaquero et al., 
2013) frequent use of Pinus species and Pinus sylvetris/nigra as fuel, and grasses for fire starting, 
microfauna (mammals and herpetofauna) (López- García et al., 2014), dental wear on ungulates, etc. 
The results of the antracological analysis exhibit a minimal variability, which is not surprising, since in 
line with the studies carried out by other disciplines. This little variability is the most significant feature in 
the antracological sample of Abric Romaní. In all the levels it has been documented more than a 90% 
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of coniferous and more than a 70% of Pinus sp. All the remains correspond to combustion residuals 
deriving from the use of wood as fuel, and whose exploitation depends on the human strategies. We 
can assume that close to the shelter there was a plant formation of mountain pine, which is maintained 
the same throughout the time of occupation and along the whole sequence excavated since now. The 
criteria for the selection of fuel were based on the abundance and the characteristics of the wood. The 
pine is a species that produces every year a large number of dry branch which naturally falls, giving a 
wide availability of material, without a waste of energy for its collection. Of course not only Pinus or 
coniferous were present, because these species were associated in some levels to Juniperus, 
Rhamnus and Salix sp. (Allué, 1994, 2002; Burjachs et al., 2012; Vaquero et al., 2013). Only the level D 
provided a significant variability in the record, for the presence of mesophilic species. This can be 
related both to a long-term occupation which characterizes the level, and consequently to an increase 
of the exploitation possibilities, both to an improvement of the climate, documented at a global scale 
(Burjachs et al., 2012). 
2.1.5 Wood imprints 
The rapid formation processes of the travertines, enabled the imprints conservation of wooden pieces 
(Carbonell and Castro-Curel, 1992; Vallverdú et al., 2010; Allué et al., 2012) and tree trunks (Carbonell, 
1992; Vallverdú et al., 2005a,b,c; Fernández-Laso et al., 2011). The levels that have better preserved 
these remains are H, I, K (sup) and M. All of them are characterised by a high sedimentation rate, 
produced by water of low energy. In addition, they are preserved in concrete areas of the shelter, which 
seem to be more interested in this type of water supply. A careful study to establish if the wood was 
used only for fuel or to make up objects has been carried out. As already established by ethnography, 
the use of the wood as raw material to make tools, is a common feature in the hunter-gatherers groups, 
up to the Middle Palaeolithic, although the evidence is related to most ancient periods (Thieme, 1997). 
To differentiate between configured objects or fuel remains, both direct evidences (morphology, degree 
of combustion, spatial localisation and association with other elements) and indirect evidences (use-
wear analysis on lithic, activities carried out in the shelter, ethnographic comparison) have to be taken 
into account. The levels H and M, have documented positive of wood, preserved thanks to the 
combustion. According to  Carbonell and Castro-Curel (1992) the remains of level H are bigger and 
identified as domestic tools. Use-wear analysis carried out in levels H, I and sublevel Ja suggest  that 
retouched tools were used to wood processing. Martínez and Rando (2001) suggest a possible use for 
the production of lances. Overall most of the negative documented, have been used as fuel, while 
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some of them have been interpreted as configured objects. 
2.1.6 Lithic industry 
Bearing in mind the totality of the archaeological sequence, from a diachronic point of view it has been 
observed a variability in the development of the operational-chains. According to Vaquero (1999) who 
carried out the technological study and that of raw materials, through the operational chain, it was 
possible to distinguish two main occupational modalities: 
• short-term occupation: characterized by the accumulations of each individual activity; 
• long-term occupation: characterized by greater complexity, with complete operational-chains. 
According to Martínez and Rando (2001), regarding the functionality of the materials, it was possible to 
identify characteristic features of use, in relation to vegetal (wood and herbaceous) and faunal (skin and 
animal biomass) processes. 
In relation to the raw materials, that are recovered in the proximity of the site (less than 30 Km) the 
most used is the flint, which predominates in all levels, followed by quartz (Vaquero, 1999; Vaquero et 
al., 2012). In the upper part of the sequence the use of silex increases, whereas at the bottom, a more 
variability in the strategies of procurement have been documented, with limestone and quartz prevail 
(Vaquero, 1997; Vaquero et al., 2001; Bargalló, 2014). The strategies of regional mobility play a key 
role, and are determined by the variability and the distance covered for the collection of the raw 
material. According Vaquero (1999), the raw materials which are less abundant but of higher quality, are 
the further away from the site. The operational chains (continuous or discontinuous) fit in function of the 
distance from the source of supply. The lithic sample mainly consists of small and medium flakes, while 
the cores and the resulting products are rare. According to Vaquero (1997) and Vaquero et al. (2001) 
the denticulates dominate, despite an increase in the upper levels of scrapers. Among the flaking 
methods, the Discoid is the most common, especially in the levels F-G, while the Levallois has been 
documented in the level O (Chacón et al., 2007, 2013; Bargalló, 2014; Picin, 2014). 
2.1.7 Faunal record 
The zooarchaeological sample shows a limited taxonomic variability, but a diachronic continuity 
regarding the use of the animal biomass. In all the works previously carried out by the authors in all the 
levels of the site, it is suggested that Neanderthals were the main responsible for the accumulation of 
faunal remains, and had primary and early access to animals (Rosell, 2001; Cáceres, 2002; 
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Fernández-Laso, 2010). According to this carnivore activities are rare and related to natural intrusions 
into the site, after the abandonment of the site by hominids. According to Cáceres et al. (1993) and 
Saladié and Aïmene (2000), the cave-microenvironment of the shelter, during the formation of the upper 
levels A and E, have encouraged these predators to use casually the site. Also lagomorphs and birds, 
seem to follow the same trend. 
The most recurrent taxa in the totality of the faunal record are Equus caballus and Cervus elaphus, 
whereas Bos primigenius, Stephanorhinus hemitoechus, Capra pyrenaica and Sus scrofa are less 
represented (Cáceres, 1998; Cáceres et al., 1998; Rosell, 2001; Vaquero et al., 2001; Fernández-Laso, 
2010; Rosell et al., 2012a). According to Saladié and Aïmene (2000) the greater taxonomic variability 
has been observed in the top of the sequence. The differences are attributed to the length of the 
occupation and the modalities of the animal exploitation, according to the size, and indicating a 
differential transport (Rosell, 2001; Cáceres, 2002; Vallverdú et al., 2005a,b,c; Gabucio, 2007; 
Fernández-Laso, 2010; Fernández-Laso et al., 2011). Large-sized animals (horses, red deer, large 
bovids and adult rhinos) are subjected to dismembering at the kill-butchery site, and to a transport of 
the parts richest in meat and marrow into the rockshelter (predominance of heads and proximal parts of 
the limbs), whereas medium and small-sized mammals (young horses and goats) are brought entire to 
the shelter (Vaquero et al., 2001; Rosell et al., 2012a). This data is confirmed by means of  the 
identification of the skeletal parts, analysed in the sample (Aïmene et al., 1996; Carbonell et al., 1996; 
Cáceres et al., 1998). 
Speaking about anthropic taphonomy, cut-marks and percussion marks are frequent as well as the 
breakage of the bones. For this reasons the majority of the remains are highly fractured, with most of 
the fragment smaller than 3 cm in length. Epiphyses and articulations are almost absent or very rare. 
In some levels broken bones show traces of heating or of being utilized as fuel for hearths (Pastó et al., 
2000; Rosell et al., 2012a). Bearing in mind the different aspects, related with the combustion of bones 
(Bennett, 1999), Rosell (2001) and Cáceres et al. (2002) discussed the importance of burnt bones, 
within the combustion structures. At first, it was taken into consideration the hypothesis that the bones 
were used as fuel, especially if we note the lack of some skeletal parts, such as the epiphysis. 
However, further zooarchaeological and taphonomical studies, have determined that the combustion of 
the bones, was related to the breakage in order to extract the marrow, since the use of the fire above, 
allowed a better breakage (Cáceres et al., 2002). 
The spatial distribution of the materials, show in some levels, small bones accumulations close to the 
hearths, and large bone accumulations outside the domestic area. This feature denotes a re-
exploitation of large bone as fuel, although initially it was not selected with this goal. Therefore, this 
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distribution depends on the activities related to the exploitation. In the Abric Romaní, the abundance of 
burnt plant remains utilised as fuel, and the abandonment of excess wood, that is not consumed during 
the occupation (see paragraph 5. Wood imprints),seems to indicate that the wood was the only fuel 
used. For this reason, the abundance of burnt bones, may be the product of other activities processes, 
perhaps related to cleaning-activities of the domestic area and to the process of the animal biomass. 
2.1.8 Hearth structures and settlement patterns 
The Abric Romaní site is worldwide known for its numerous and extraordinary conserved hearths, that 
are distributed all over the site surface. Thanks to the modalities of sedimentation, that we have seen to 
be in favour of the preservation of the archaeological record, individual events and hearth structures 
have been differentiated in each layer. The use of the fire at Abric Romaní, is an occupational factor of 
primary importance, since the combustion structures allow to organize the space, fitting perfectly with 
the topography of the surfaces. 
Overall, about 300 hearths have been documented in the levels excavated in extension (H-Q), using a 
classification that takes into account the size, the structure and the depth of the combustion structure 
(Pastó et al., 2000; Arteaga et al., 2001). In many cases the structures appear flat, in other the natural 
concavity formed by the travertinic surface has been used, while others are configured with blocks or 
slabs, both flat and cubic (Carbonell et al., 1996; Pastó et al., 2000; Arteaga et al., 2001). 
Both the size and the location are essential to interpret the functionality, in relation to the space 
occupied in the shelter. It has been observed that in the levels with short-term occupation, such as H 
and I (Vallverdú et al., 2005a,b,c) the hearths are mostly plans, without blocks, and located in natural 
depressions. Instead, in the levels with long-term occupation, such as level E, J, M and O the hearths 
are overlapped and in some cases configured with blocks and slabs. 
The new methodologies applied, and the excavation technique in extension allowed from level H, to 
reconstruct the spatial distribution of the lithic and bone remains in relation with the hearths (Vaquero et 
al., 2004, 2012; Fernández-Laso, 2010; Vallverdú et al., 2010). Bearing in mind the Binford’s model 
(1983), the spatial analysis in the Abric Romaní permitted the recognitions of drop zones nearest the 
hearths and characterized by small remains, and toss zones where large objects were intentionally 
located far from the hearths. The study consented also to detect different activities areas. The 
processing of animals carcass and breakage of bones was realized in the outer zones of the site, while 
stones knapping was carried out in the inner domestic areas (Vaquero et al., 2007). In the level N, 
resting and sleeping activity areas around the hearths close to the wall have been identified (Vallverdú 
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et al., 2010). This type of area has been proposed also for the level O (Vallverdú et al., 2012a; Bargalló, 
2014). 
According to Vaquero et al. (2001) two different occupation models have been determined at Abric 
Romaní:  
• domestic areas associated with hearths and very large accumulations of small-size artifacts;  
• specialised areas used for animal processing or bone accumulations, characterised by the 
presence of large-size bones and especially products of the bone breakage (percussion cones). 
Most recent studies carried out by Vaquero et al. (2012) suggest that at least in some cases, this 
distribution could be the effect of the superimposition of different depositional contexts. 
The differentiation of these activities around the hearths-related areas, suggested intense social 
interactions between Neanderthal individuals (Vaquero and Pastó, 2001), and an use of the site as 
“living place” (Vaquero and Pastó, 2001; Vaquero et al., 2001; Vallverdú et al., 2005a,b,c, 2010, 2012a; 
Carbonell, 2012). These considerations are corroborated by the transport of the lithic, faunal and 
vegetal material into the site, the consumption of the animal carcasses and the maintenance of the fire 
through the collection of wood. 
2.2 THE ARCHAEOLOGICAL LEVEL I 
2.2.1 History of research 
All in all the archaeological excavation of level I exposed a large surface of over 195 m2, even if in 
some areas, that correspond to Pit 1 and Pit 2 of the ancient excavations, carried out by Amador 
Romaní (Bartrolí et al., 1995) part of the level had already been removed. During the '50, Ripoll cleaned 
the Pit 1, excavating two L-shaped trenches that also affected level I. In the stratigraphies interpreted 
by Romaní and Ripoll, the level I correspond to Bed 11 (Ripoll and Lumley, 1964-65). The 
archaeological excavation were completed in August of 1991 and partially in the fieldworks of 1992. 
(Fig. 7). During this period, the level was excavated up to the column 60.  
In 1994 it was dug the inner part of the Coveta Ripoll and in 1995 it was enlarged the excavation 
surface from the column 60 to 65. In this las phase, no significant elements has been documented. 
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 2.2.2 Stratigraphy and chronology 
The level has been dated by U/Th at ca. 46 ka BP. There are four datings that correspond to the 
travertine layers underlying the level (48.6 ± 2.3; 46.9 ± 2.6; 46.5 ± 1.5 and 46.3 ± 2.4) and one for the 
overlying travertine (45.1 ± 3.1 ka BP) (Carbonell et al., 1994). The level surface is discontinuous, 
formed by pools (gours), and situated along a stepped surface in direction NE-SW. Two transversal 
travertine bars, separating three relatively flat surfaces, formed these steps. The two upper surfaces 
contained metre-size pools, close to the travertine bars and joined by small palaeochannels. In the 
lowermost surface, the pools are instead centimetre-size. In the sedimentary deposits filling the gours, 
level I overlay a series of low energy facies (laminated sands) and the archaeological record is mostly 
included in a layer of crystalline gravels that come from the shelter wall. According to Giralt and Julià 
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(1996), the structures and the archaeological record of the human occupations, correspond to a phase 
of dry sedimentation, that seem to be drier than the one corresponding to the succession of pool facies 
and travertine accretion, which indicates wetter sedimentary processes. The archaeostratigraphic 
analysis indicates that these latter facies are distributed before and after the formation of the anthropic 
record. In fact, the successions at the top and the bottom of level I do not  contain archaeological 
remains. 
The discontinuity surface of level I was fossilised by a tabular stratum, overlaid in turn by a discontinuity 
surface with metre and centimetre-size pools, throughout the shelter. Stromatolithic accretion and 
cryoclastism are common in the lithological composition of level I and the extended excavation made 
possible to characterise the various lithological contexts (crystalline gravels, laminated sands of gour 
fillings and travertine deposits). 
2.2.3 Archaeostratigraphy 
The archaeostratigraphic study, performed using a 3D planimetry, allows to analyse the archaeological 
record, according to the different categories of artifacts. The vertical projections, that generate the 
archaeological profiles, allow to formulate hypothesis that put into relation the spatial location according 
to the record. These processes enable the reconstruction of the archaeological accumulations. The 
zones that have been identified during the fieldworks and appropriately corroborated by 
multidisciplinary studies are the following (Carbonell, 2002): 
• Zone A (squares K45-47/N45-47): is made up of bone fragments, combustion structures and 
wood negatives. It is an area with an high anthropic record which is uniformly distributed within a 
large pool. The associated lithotypes appear microstratigraphically well differentiated (Carbonell, 
2002). 
• Zone B (squares O49-50/S49-50): it is located in an area covered by the shelter's vault. During 
the excavation different archaeological and sedimentary facies have been detected. The pool 
has a very dense archaeological record and a clear stratigraphy. 
• Zone C (squares L49-51/N49-51): it is marked by a stepped slope due to the presence of a pool, 
inside which the archaeological materials are dominant. The longitudinal projection, has 
highlighted a reactivation of the palaeochannel and a very active superficial drainage, since it is 
also located near the line drop. 
• Zone D (squares I54-58/K54-58): it is located in the west of the shelter, in an area with low slop, 
toward south-west. Also here an important archaeological accumulation has been documented. 
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Overall two large stratigraphic accumulations have been highlighted. The majority of the level is located 
in primary position and developed during a phase of wall plates sedimentation. There is a sequence of 
anthropogenic impacts (separated from each other, and more or less well preserved), characterised by 
water and gravitational sedimentation, which is in general, of low energy (cultural processes of 
formation). The better preserved occupations are located in the final part of the pools filling. The 
formation of a secondary platform, locks the archaeological level, fossilising the wood negatives. 
Another part of the archaeological record is located in secondary position and placed both below and 
above the primary positions. The most important archaeological remains are located in Zone A within 
the filling pool, between secondary platforms and sands. Another group of materials that form the level, 
is characterised by natural processes. It was identified in the sedimentation that seals the level I in 
primary position. These materials, documented in Zone B are constituted by bones fragments oriented 
within silts, above the secondary platform. 
Is possible to establish that the human impact in the level I is closely associated with the habitability of 
the shelter. The repeated Neanderthal occupation was recorded in phases characterised by an 
interruption of water flow. Overall, 14 well-delimited accumulations have been identified. Therefore is 
possible that different occupation floors have developed over time. They can be distinguished both by 
the association with distinct sedimentary facies, both for the existence of diachronicity between 
accumulations. 
2.2.4 Palynological and antracological analysis 
According to the pollen analysis, level I is located in the coldest phase of the Abric Romaní stratigraphy 
(Pollen Zone IV), that correspond to OIS 3 (Burjachs and Julià, 1994). The continental climatic 
oscillations in this isotopic stage, are small but very frequent (Van Andel and Tzedakis, 1996). 
Throughout the Catalonia region, this period is marked by the presence of pine forest with Quercus ilex. 
This pollen zone is characterised by low percentages of arboreal pollen and a dominance of Artemisia. 
Other important taxa are Asteraceae and Poaceae, that suggests a steppe vegetation. As for arboreal 
taxa, cf. Juniperus is the second most represented species. Similarly, Quercus, Quercus ilex, Alnus, 
Corylus and  Betula sp. are poorly represented. We can establish that in this period, the Anoia valley is 
characterised by a vegetation that currently is typical of the zones with an altitude of 800 m. 
The antracological study has yielded excellent results, thanks to a wide range of macro and micro 
remains. A total of 432 fragments of charcoal have been analysed (Allué, 1994; Carbonell et al., 1996). 
The 60,8% are Pinus type sylvestris/nigra salzmannii, the 7,3% are represented by Pinus sp., the 
!55
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
28,8% are conifers unidentified and a 2,9% has not been identified. According to Allué (2002) the 
dominance of conifers denotes the existence of a forest growing near the site, but pinewood was 
preferred as fuel, because of its abundance near the site. Phytolith analyses have documented a 
presence of gymnosperms, and in particular tracheids, whereas Poaceae are less common. 
2.2.5 Wood imprints  
In the whole record of the Abric Romaní sequence, no other levels have documented a number of wood 
negative similar to that of level I. Over 100 wood imprints have been documented, with an average 
length of 30 cm and width of 7 cm. The most outstanding imprints from this level are trunks and two 
large accumulations. One of them is located beside a hearth and the other one on the top of it 
(Carbonell and Castro-Curel, 1992). Another dense concentration of small imprints has been 
interpreted as the remains of woodworking activities. 
2.2.6 Lithic industry 
The number of lithic remains recovered is relatively low (about 500 remains larger than 1 cm), 
especially if we take into account the excavation in extension. Flint is the dominant raw material (60%), 
although the variability is considerable compared to other archaeological levels (Carbonell et al., 1996; 
Vaquero, 1997). This is proved by the degree of exploitation, the mobility of the group and its presence 
within the shelter. The percentage of quartz and limestone was also significant (39%) such as in the 
sublevel Ja. The technological processes are characterised by a flexible reduction strategy, aimed at 
maximising the number of flakes per  core. The knapping methods are defined by the absence of 
hierarchical cores and a low degree of predetermination.  Also the number of retouched artifacts is very 
low, and almost all of them are denticulates and notches. In general, they seem to correspond to cores 
knapped outside the shelter. These are common characteristics in the framework of discoid methods. 
The spatial distribution of lithic remains shows some well-defined and delimited accumulations, 
corresponding to the location of core reduction sequences, but not connected by refits. The absence of 
artifacts transport between the main knapping areas suggests that they were not contemporaneous and 
may belong to different occupation events. However, in the eastern sector of the shelter, the intentional 
displacement of some remains could correspond to a synchronicity in the occupation modality of this 
space.  
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2.2.7 Faunal record 
The material recovered in level I was initially investigated by Cáceres (1995, 1996, 1998, 2002; 
Carbonell, 2002; Vallverdú et al., 2005a,b,c) while for the review of the material (object of the thesis), 
the analysis of bone refits and the spatial distribution of the remains, refer to the chapter of Results. 
Below will be only summarized some informations, which allow to give a continuity with the studies from 
other disciplines. 
The faunal sample is mainly made up of equids, cervids and large bovids, that clearly show evidence of 
human activity, directed towards obtaining animal nutrients. Taphonomic studies indicated a primary 
access pattern to these herbivores, mostly prime-age adults. A selected transport to the shelter of 
cranial and limb parts, has been accurately carried out by hominids and in this contest, spatially and 
well delimited areas of bone breakage have been documented on the living surface. The disparity 
between the axial, appendicular and cranial skeleton, has been documented in all the species 
represented in the site, except for lagomorphs which were not intentional human prey. The interaction 
between humans and bone remains can produce the absence of particular remains within the faunal 
sample, in different ways: systematic breakage of the bones, with a consequent increase of unidentified 
remains; the displacement of the remains in the outer areas of the shelter, ones recovered the 
subsistence source; the combustion of fragments within the hearths. 
Among the others taphonomic agents, the carnivore damages are very low. These predators use the 
site only after human abandonment. Tooth marks have been recognised only in 1,5% of the bone 
remains. 
Finally, the impact of other taphonomic agents such as those postdepositional is very low. The most 
important agent is the water, followed by weathering and root damages. 
2.2.8 Hearth structures and settlement patterns 
Sixteen hearths have been recorded on Level I. The combustion structure are generally flat, without 
preparations and blocks, corresponding to individual episodes of combustion, and well integrated in the 
microtopography of the level (natural pits). In this way it was possible to optimize the space. They has 
been interpreted as short-term occupations, corresponding to episodes associated with particular 
fireplaces. No overlapping of different combustion episodes in the same hearth have been found and 
for this reason, apparently hearth maintenance was not difficult (Fig. 8). 
The accumulation of archaeological material in and around hearths, show an occupational pattern 
characterised by the absence of human secondary deposits. According to Carbonell (2002) the 
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micromorphological analysis of hearths also show an intensity of combustion lower than 300 degrees. 
The spatial distribution of travertine blocks from the shelter's roof and wall shows two types of 
accumulations: one line of blocks, parallel to the wall of the shelter was formed as a result of the roof 
collapsing, while other groups are located outside this line. This blocks have clearly a stratigraphic 
relation with the archaeological assemblage and hearths, suggesting displacement during human 
occupation. 
 
2.3. THE ARCHAEOLOGICAL SUBLEVEL JA 
2.3.1 History of research 
The level J was primarily excavated between 1993 and 1996, except for the columns 40-42, located in 
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Fig. 8 PLANIMETRY OF THE HEARTH STRUCTURES IDENTIFIED IN THE LEVEL I, MARKED WITH ROMAN NUMERATION. (source from Carbonell, 2002). 
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
the westernmost part of the site, which was investigated between 1998 and 1999. The archaeological 
excavations have brought to light an area of 250 m2, comprised between columns 40–65 and rows G–V 
(Fig. 9).  
As mentioned in the previous paragraph (3. Stratigraphy and chronology), level J was the last 
archaeological unit significantly affected by the previous excavations. The Ripoll trench did not reach 
this level, and the surface affected by Pits 1 and Pits 2 was smaller than in the upper levels (Pit 2 was 
deepened to level J in a relatively small area that correspond to squares Q43–44, R43–44, S42–43, 
and T42–44). The main sector damaged by these previous works was that of Pit 1, corresponding to an 
irregular area of 10 m2 (O–R/52–55).  
The profiles of Pit 1 provided the first stratigraphic guidance for the excavation of level J, revealing the 
existence of two sublevels, Ja and Jb, separated by a sterile layer. In this way the fieldworks was 
carried out taking into account this archaeostratigraphic pattern, although it was not possible to 
document this sequence throughout the shelter. In fact, sublevels Ja and Jb were clearly identified only 
in the middle of the shelter, in the area defined by columns 40–54 and rows L–O. 
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Fig. 9 THE ABRIC Romaní DURING THE 1994 FIELD SEASON. THE SURFACE SHOWN IN THE IMAGE CORRESPONDS TO SUBLEVEL JA. SOME OF THE 
COMBUSTION STRUCTURES FOUND IN THIS SUBLEVEL AND THE COVETA RIPOLL IN THE BACK OF THE SHELTER CAN BE SEEN.
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2.3.2 Stratigraphy and chronology 
The chronostratigraphy of the whole level J ranges between 50,000 ± 1600 and 49,300± 2700 BP. 
According to Bischoff et al. (1988) the base of level J has been dated at 50,000 ± 1600 to 50,800 ± 800 
BP. Radiocarbon dating of sublevel Ja has been published by Carbonell et al. (1994) at 47,100 ± 210 
14C. According to Blunier and Brook (2001) and Shackleton et al. (2004) the chronostratigraphy of 
sublevels Ja, Jb and Jsup make difficult the correlation with the ice and marine age records. A short 
span of Dansgaard Oeschger interstadials and Heinrich events makes it difficult to use lithofacies as a 
record of climatic change. 
Sublevel Ja was detected in the middle and northern areas of the central zone. The total area of 
sublevel Ja is 331 m2 , although the excavated surface was reduced to 289 m2, due to the former 
excavations and the stratigraphic columns in the inner zone.  
Concerning the stratigraphy, the base is composed of sands and dripping tufa that make up the 
travertine with an irregular upper surface. The stratification of Ja is found between rows L and O and 
columns 43 and 53 (Vaquero, 1997). Platy and medium crystalline gravels with open structure to clast-
supported filled with light brown sands. Meter-sized blocks with bright yellow sands and gravels are 
present up to the rockshelter wall. 
2.3.3 Archaeostratigraphy 
According to geological criteria, the division between Jsup and Ja was established by the presence of a 
thin sterile layer, only distinguishable in some areas of the shelter, while the Ja-Jb subdivision was 
established by a thin travertine layer present across the entire surface of the central space. According to 
Canals (1993) archaeostratigraphic analyses establishes the diachronic relationship between cultural 
deposits by delimitating continuous sterile layers. Both the sublevels are clearly separated in the central 
zone with good temporal resolution, while joined in the periphery. For this reason, each units has been 
defined as the corresponding part of the record of the central area and the total record of the peripheral 
areas. The photo (Fig. 10) shows the distribution of combustion structures, travertine blocks and slabs 
in the inner and central zone of sublevel Ja. The identification of the dripline as the area where the 
blocks were deposited by gravitational processes, suggests that some travertine blocks and slabs 
located in the inner and central zones were carried there. Slabs are low represented and some show 
signs of thermal damage. Anthropogenic displacement of the travertine slabs is hard to prove because 
many of them show no clear modifications. The displacement of the travertine blocks and slabs is 
clearer in the inner zone. Some blocks probably were moved to the boundary of the external zone in 
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order to clean the central area but this identification is difficult. 
 
Concerning the distribution of raw material and lithic remains, there are some differences according to 
the most common raw materials (Sañudo et al., 2012). The distribution of chert artifacts does not differ 
from others, limestone artifacts are more focused in the central area, with little dispersion in others, 
quartz remains are the most clustered and are concentrated within the central area, with scarce 
presence in the other parts of the site. Lithic artifacts show more than one group, providing interesting 
data. The most common artifacts that are flakes and flake fragments, matches the distribution of the 
whole industry. Retouched artifacts are located in greater or lesser densities around the hearth-related 
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Fig. 10 COMBUSTION STRUCTURES AND GROUPS OF TRAVERTINE BLOCKS OF SUBLEVEL JA, SHOWING SPATIAL, VOLUMETRIC AND THERMAL 
MODIFICATION. BURNED BLOCKS ARE REPRESENTED IN SHADED GREY, AND THE REST OF THE MODIFIED BLOCKS WITH A BLACK OUTLINE. Legend: 1 
Romaní cliff; 2 previous archeological fieldwork pits; 3 stratigraphic profiles; 4 main topographic discontinuities; 5 modified blocks in black contours, and structural 
blocks and megablocks in grey contours; 6 travertine slabs; 7 combustion structures; 8 groups of travertine blocks related to site zones: BIZ blocks of the internal zone; 
BCZ blocks of the central zone; BEZ blocks of the external zone. 
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activity areas, except for a very few  which are dispersed in the outer zone. The core distribution is 
more consistent with the zones containing a greater density of small lithic artifacts, in the context of the 
defined spatial units, although some of them appear in boundary areas and even dispersed in the outer 
zone. According to Vaquero et al. (2012) the distribution of the lithic remains shows an almost total use 
of the surface area of the shelter, and an adaptation to the topographical features. The study, suggests 
the existence of diachronic occupational events, which seems to indicate that sublevel Ja corresponds 
to a period of frequentation and not to a single occupational event. The distribution of faunal remains 
has been identified by the location of impact flakes, resulting from bone breakage. The main 
accumulations suggest the existence of faunal processing activity areas in front of the Coveta Ripoll, in 
the middle of the central zone, and in the internal areas. Impact flakes are almost totally absent in the 
external zone. Bones with cut marks, are distributed in a manner consistent with that of impact flakes. 
The good spatial preservation of these remains, which coincides with the zones where the impact 
flakes are located, is due to the small-size of them. 
This sublevel can be considered a semi-palimpsest or occupational micro-palimpsest, characterised by 
high temporal resolution. The formation of spatial units is due to the superposition of domestic activities 
in the same space, repeatedly selected. According to Vaquero and Pastó (2001) the spatial units exhibit 
typical characteristics of hearth-related domestic units. The central space seems to be where the 
primary activities were carried out, although the high superimposition of activity episodes makes them 
difficult to individualize. This is the main occupational pattern of sublevel Ja, although there were also 
other much more expedient occupational events, which are characterised by a more basic occupational 
strategy. These events correspond to short visits to the shelter, probably by a few individuals, during 
which less significant activity episodes occurred. 
2.3.4 Palynological and antracological analysis 
The sublevel Ja is situated between pollen zones 3 and 4, according to Burjachs and Julià (1994). Zone 
3, dated between 57-50 BP is characterised by a relatively cold phase, with climatic oscillations of 
about 1000 years, and dominated by the presence of Artemisia, Poaceae and Pinus. Zone 4, dated 
between 50-46 BP indicate instead a dry and cold climate, with predominance of Asteraceae, Poaceae, 
and Artemisia pollen- 
In the sublevel Ja the largest number of vegetal fragments have been identified. Most of them are 
attributed to Pinus type sylvestris/nigra with the 71,6%. The 2,4% are Pinus type sylvestris/uncinata, 
the 6,9% Pinus sp., the 12,7% a conifers unidentified and a 6,3% has not been identified. The results 
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paint a picture of a diverse regional landscape in which open woodlands exists side by side with 
clearings (Allué et al., 2012a). The authors suggest a cold environment, moderated by the coolness 
and the proximity of the Mediterranean Sea. This interstadial environment permits the presence of 
refuge-areas of Mediterranean taxa. 
The 880 charcoals analysed, come from 94 squares, showing a sizes range from a few mm, up to 10 
cm. All the remains analysed corresponds to conifers, and also in this case, Pinus sylvestris type is the 
most represented taxa (as in almost the totality of the Romaní sequence). There is also Pinus type 
sylvestris/ uncinata, Pinus sp., undetermined conifers, Salix sp., undetermined fragments and 
Gymnospermas (Allué et al., 2012 a,b). The available data, indicate a series of climatic fluctuation 
where cold and dry periods, alternate with more temperate stages. 
2.3.5 Wood imprints 
The wood imprints recovered in the whole assemblage of level J are generally related to small 
segments of branches and twigs. 20 wood imprints were recovered from sublevel Ja, with an average 
diameter of 69 mm and an average length of 174 mm. The burned fragments are located in the central 
part of the shelter, near the hearths, whereas uncharred elements are found in the outer part, on the 
spatial boundaries of the Neanderthal occupation (Allué et al., 2012a). The levels, in which impressions 
appear, are characterised by sedimentation produced by low energy water flow that also favours the 
preservation of large fragments of totally carbonized wood. The study of imprints allowed to distinguish 
between firewood and worked wood, leading to the conclusion that only one imprint of those taken in 
level J can be classified as a manufactured. According to Martínez Molina (1999) the morphology show 
that one of the ends is pointed shape. Use-wear analysis show an intentionality directed towards the 
woodworking, throughout the use of lithic instruments. 
2.3.6 Lithic industry 
The number of lithic remains recovered is sublevel Ja is very high, with a total of 5.635 remains. The 
studies carried out, show that the lithic record is the product of intense activities of processing and 
exploitation of the different types of raw materials (Vaquero, 1997, 1999; Martínez Molina, 1999; 
Martínez Molina and Rando, 2001). According to Vaquero (1997) 10 different types of raw materials 
have been documented. The sublevel is characterised by a strong variability between the raw material 
provisioning and the retouched artifact types. 
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The dominant raw material is the flint (72%) which is the most common material used during the 
identification of the technological processes. Follow the quartz with 11,9% and the limestone with 
14,6%, attributed to exploitation and configuration tasks. All these materials have been fully or less 
managed and exploited inside the shelter. Nevertheless, there are other types of materials, which 
presence have been proved on time:  slates, quartzite, sandstone and porphyry. In all these cases an 
high fragmentation in the operative chain has been documented. According to the spatial analysis, the 
lithic record is homogeneous more or less in all the level, documenting localised concentrations in the 
central sector and in the Coveta Ripoll. No specialised activity areas has been detected. The main 
factor of spatial variability was related to artifacts size, according to the size and consumption of the 
animal biomass. A clear predominance of small objects (10-5 mm) has been documented for the flint, 
and medium-size objects in the case of limestone (20-50 mm) (Vaquero, 1997). 
According to the functional analysis carried out by Martínez Molina (1999) the artifacts were used 
mainly in wood processing. All the surface of sublevel Ja has been divided into six zones (Photo), that 
are simply operational units used to present the spatial data, but they do not have any behavioural 
meaning (Vaquero et al., 2012). These subdivision has been used also in the this thesis in order to 
analyse the spatial patterns of the faunal record. 
2.3.7 Faunal record 
The material recovered in sublevel Ja consist of 6.738 mammal remains. All the data referring to the 
anatomical and taxonomic identification, the sex and age of death and all the items related to 
palaeoeconomy can be found in the well-established literature (Bravo, 2001; Cáceres, 2002; Rosell et 
al., 2012a,b,c) as well  as taphonomic study (Cáceres et al., 2012). For the review of the material 
(object of the thesis), as well as for level I, the analysis of bone refits and the spatial distribution of the 
remains, refer to the chapter of Results. Below will be only summarized some information, which allow 
to give a continuity with the studies from other disciplines. Also in this sublevel, Neanderthals were the 
main agent responsible for the accumulation of macro mammals remains. In fact, most of the 
fragmentation was caused by humans, during faunal exploitation  (Rosell et al., 2012a,b,c). According 
to the taxonomic and anatomic representation, red deer and horses are the most abundant animals 
found, in terms of skeletal remains (NISP), identified elements (MNE) and the minimum number of 
individuals (MNI). These groups are accompanied by the presence of Bos primigenius, Stephanorhinus 
hemitoechus and also Rupicapra pyrenaica. Among carnivores a wide variability has been documented: 
Ursus sp., Canis lupus, Vulpes vulpes and Lynx sp. 
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There is a marked quantitative difference between the skeletal representation: large mammals are 
mainly represented by elements of the appendicular skeleton. Two death periods were identified: late 
autumn or early winter for red deer and spring for equids and rhinoceros. Thanks to the bone 
representation in the  assemblage, the operative chain is complete, and were carried out in several 
phases and in different places. The animal were prepared for transport at the acquisition site. The lack 
of the epiphysis, does not seem to be related to posterior carnivore activity, but is possible that the 
hominids used the fire to better extract the marrow of limb bones, or used the bones as fuel. No 
changes in the patterns identified in the processing of animals were detected, indicating the existence 
of well-established patterns, maintained through time. This factor shows an high degree of complexity 
in the activities of the human groups within Abric Romaní site. 
2.3.8 Hearth structures and settlement patterns 
The high number of bone and lithic fragments, recovered in the sublevel Ja is associated with an 
equally high number of combustion structures, that reach a total of 50 hearths. This is a level with an 
high degree of human impact, that play an important role within the archaeological sequence of Abric 
Romaní. The size of the hearths, range between 40 and 100 cm. According to Vaquero (1997) oval and 
circular structures are predominant, than those with irregular perimeter. The distribution is characterised 
by the variability, localisation and disposition as well by the existence of repetitive patterns in the 
majority of them: flat disposition over the surface, localisation associated with structural elements such 
as blocks and travertine plaques, localisation in natural (gours) or anthropic depressions. The largest 
number of combustion structures was identified in the western sector, in the central area and in the 
Coveta Ripoll. In many cases, hearts are related with faunal and lithic accumulations (Vaquero, 1997; 
Rando, 1999). 
According to the spatial analysis, the continuous distribution of the remains throughout the surface 
(although the density of remains is variable) make difficult to define the well delimited accumulations 
around a single hearth. These differences could be attributed to the length and intensity of occupations, 
although a differential reiteration of occupational events can not be excluded. A large number of burned 
blocks and combustion structures differ from those in other archaeological levels. Deposits of burned 
blocks were transferred to the 
boundaries, between the central and external zones. Regular cleaning activities have been well 
documented in ethnoarchaeology (Binford, 1983; Schiffer, 1987), helping the estimation of the integrity 
of the palimpsest and increase the archaeological visibility of combustion structure reuse. 
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3. RIPARO TAGLIENTE 
"La grotta non era tanto alta, si stava ritti in prossimità dell'imboccatura, ma verso la parete di fondo occorreva stare un po' 
curvi. Le dimensioni erano quelle di una grande stanza d'abitazione. C'era un po' di stillicidio e dove cadevano le gocce 
d'acqua il terreno era coperto da un leggero strato stalagmitico, ma con evidente bassa percentuale di carbonato di calcio 
in quanto non v'erano né stalattiti né stalagmiti. Il terreno verso le pareti del vano era assai asciutto, polveroso e di colore 
rossastro. Ciò che mi colpì subito fu la straordinaria abbondanza di materiale litico in superficie sparso uniformemente, 
frammisto ad ossa fossilizzate. In prevalenza erano lame a dorso e punte con qualche ritocco. Raccolsi un po' di materiale e 
portati il tutto con del terreno al prof. Zorzi il quale esaminandolo mi disse testualmente: "sembrano proprio selci lavorate, 
ma forse sono acciarini per fucili del '700". Risposi che se fosse stato così avrei dovuto trovare altri oggetti, recenti, ma non 
ossa fortemente fossilizzate, quasi pietrificate..…” 
(Francesco Tagliente) 
3.1 THE SITE 
3.1.1 Geographical context 
The site of Riparo Tagliente is set on Lessini Mounts (Veneto Pre-Alps), on the left side of Valpantena, 
at an altitude of 250 m. a.s.l., near the hamlet of Stallavena (municipality of Grezzana, province of 
Verona). The site is located approximately 10 Km from flatter land and about 25 km from lake Garda 
(Fig.1). 
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Fig. 1 IMAGE FROM GOOGLE EARTH WITH THE LOCALIZATION OF THE MUNICIPALITY OF GREZZANA 
(VERONA, ITALY), IN THE CONTEXT OF NORTH ITALY.
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Sets a few meters above the valley floor, at the base of Tregnago Mount cliff and formed by Jurassic-
oolitic limestones, this shelter have occupied in the past a strategic position. It stands about half way 
both from the plain and the top of the limestone plateau, and at the cross-way between different 
topographic situations: the plain, the valley-bottom, the rocky slopes and the top of the massif (Fig. 2).  
During the Eemian period, the creek Valpantena (which flows today in the proximity of the site) has 
eroded the limestone of the Lessinic plateau, recording a very deep overhang, before retiring in another 
area of the valley. This allowed the hunter-gatherers of the middle and upper Palaeolithic have an 
excellent refuge area. Human settlement lasted continuously  from the Middle Palaeolithic to the Late 
Glacial, when the shelter was abandoned and deposits were sealed by a sterile clay sediment (dated 
Holocene), coming from the valley sides. 
This led to the almost total disappearance of the shelter. Only a crack, still visible, was used during the 
Middle Age to dig an entrance and use the site as a refuge. These interventions caused the destruction 
of the most of the inner stratigraphical series (Mousterian and Epigravettian), allowing the preservation 
of the lowermost part of the deposits and setting a limit to the data collection. 
!68
Fig. 2 SATELLITE IMAGE OF THE VALPANTENA VALLEY AT THE BASE OF TREGNAGO MOUNT CLIFF 
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Despite some hiatus, the stratigraphic sequence of Riparo Tagliente is one of the most complete of the 
Po Valley. 
3.1.2 History of research 
At first identified by G. Solinas, the shelter was pointed out for the first time in 1958, by Francesco 
Tagliente (hence the name of the site) to the Natural History Museum of Verona (Tagliente, 1981-82). 
The first regular excavations (1962-64) were directed by Prof. Francesco Zorzi, at the time director of 
the Natural History Museum of Verona and Prof. A. Pasa, with the participation of Mr. F. Mezzena (Zorzi, 
1962; Zorzi and Mezzena, 1963; Mezzena, 1964; Pasa and Mezzena, 1964; Tagliente, 1981-82). The 
excavations interested only a square meter survey. After the death of Prof. A. Pasa and F. Zorzi, field 
work started again in 1967, in collaboration with the University of Ferrara (Department of Geological 
and Paleontological Science) (Fig. 3, Fig. 4, Fig. 5).  
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Fig. 3 PANORAMIC VIEW OF THE ROCKSHELTER DURING 1967
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The supervision was under Prof. P. Leonardi for first, later under Prof. A. Broglio and finally under Prof. 
A. Guerreschi, until 2009. The excavation of the deposit is currently in progress under the direction of 
the University of Ferrara (Dr. F. Fontana for the epigravettian series, and Prof. Carlo Peretto and Dr. 
Ursula Thun for the mousterian one). 
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Fig. 5 THE ROCKSHELTER DURING FIELD SEASON OF 1968
Fig. 4 VIEW OF THE SITE DURING THE FIELD SEASON OF 1967
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The fieldworks, systematically conducted for two months per year, pointed out a stratigraphic series, 
over 4,60 m deep, formed by two main deposits separated by a river erosion: a lower deposit with 
Mousterian and Aurignacian industries, and an upper one characterised by Late Epigravettian record 
(Fontana and Guerreschi, 2007). At the top, the late glacial sequence present an erosion surface, 
overcome by Holocene deposits (Bartolomei et al., 1974). 
3.1.3 Stratigraphy and site formation processes 
A lot of studies, concerning sedimentology, paleopedology and petrography, have shown that the 
deposits formation is due to exogenous and endogenous agents. Except for those anthropogenic, all 
the other processes (colluvium, aeolian transport, thermoclasty, gelifluction, pedogenesis) are 
conditioned by the climatic changes (Bartolomei et al., 1982).  
The lower stratigraphic sequence, covers a chronology ranging from 60.000 to 32-30.000 years BP, 
corresponding with the beginning of the Würm glaciation (MIS 3) and associated to Mousterian and 
Aurignacian lithic industries (Bartolomei et al., 1984; Fontana et al., 2002). The basal unit is made up of 
the rock on which the shelter originated. At the top an erosion surface divide it from the upper layer, 
referable to the final phase of Epigravettian (Fig. 6). 
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Fig. 6 STRATIGRAPHICAL SEQUENCE OF RIPARO TAGLIENTE. SECTION BETWEEN THE SQUARES 5/15 AND 505/51. THE COLORS ARE ASSOCIATED 
WITH THE LAYER’S DATING: 43-41 MOUSTERIAN (RED); 25C-25 AURIGNACIAN (GREEN); 18-4 EPIGRAVETTIAN (BLUE).. 
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The deposits have been studied in two areas: the inner part of the site (sector II) and the outer one 
(sector I). The excavation of the sector II, conducted during the 1976, concerned the squares 
614-615-634-635. The deposits reach a thickness of 2.80 m (Bartolomei et al., 1982) and the 
excavation was conducted on the basis of cuts: this choice was due to the presence of a quite 
homogeneous sediment (red soil at the base and löess at the top) that would have required the 
determination of too powerful stratigraphic units (Fig. 7).  
 
!  
According to Arzarello (2004) not all the levels can be related with a real human activity. Both lithic and 
faunistic records start to be important from level 37, assuming that the previous levels reflect short or 
less intense episodes of occupation. 
The excavation of the sector I, in squares 7-8-9 was carried from 1979 to 1999 when was reached the 
basal rock. The application of the electrical tomography by Drs. G. Santarato and N. Abu-Zeid in 2001, 
has led to the hypothesis that this basal rock, was in reality a big block collapsed. If the hypothesis 
turns out to be true (as likely) this would mean that the Mousterian levels of external series could 
continue. The excavation, as for the inner survey, was conducted on the basis of cuts. The number of 
the cuts of the outer survey does not always correspond to that of the inner one: for this reason a 
diagram is provided for the levels from 40 to 42 (Fig.8). The stratigraphic link between sector I and II 
has been possible thanks to the presence of levels 39 and 40, which have unique characteristics: the 
first for the texture and the second for the size of the gravel. In the inner series, these deposits were 
!72
Fig. 7 TOTAL PLANIMETRY OF THE SITE. IN BLU 
ARE MARKED THE SQUARES AFFECTED BY THE 
EXCAVATIONS OF THE MOUSTERIAN LEVELS. 
THE DOTTED LINE SHOW THE LIMITS OF THE 
MIDDLE AGE INTERVENTIONS.
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identified in a trench of 4m length (squares 594-574-554-534). Outside the Middle Palaeolithic 
deposits are strongly anthropized. At the entrance of the shelter, in a limited area, was found a deposit 
corresponding to an archaic phase of the Upper Palaeolithic. This latter has been sheared by erosive 
actions, both inside and outside, that affected also the Middle Palaeolithic deposits.  
 
In all the explored areas, würmian deposits are involved by re-excavations, due both to water actions 
andanimal natural intrusions. These phenomena have disturbed the deposits, but they have been 
identified during excavations, since their sediments differed in density, color and archaeological content. 
All the mousterian deposit, identified with the unit 1, is divided in two sub-units: 
• 1a (levels 52-44): is characterized by a colluvial sedimentation, deposited above the basal rock 
during the initial phase of the Würm. Layers of breccia (a few ten of cm.), contained in a silty-
clay red matrix, spaced out with anthropized sediments. These latter derive from the dissolution 
of soils evolved outside the shelter, rich in clay and iron oxides (by the name of "red 
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earths"). At the top of the sub-unit, the clay matrix disappears, in favour of a cryo-clastic 
degradation of the cave vault and face (gelifracts of medium size, with sharp edge). In this 
climatic framework is collocated the first collapse; 
• 1b (levels 43-25a): the base of the unit is characterized by large boulders, spaced out with 
breccia levels, contained in a sandy matrix and covered with a layer of medium-sized clasts with 
sharp edges (levels 43-40). 
Towards the top, a climatic deterioration is attested by the presence of detached gelivation-plaques. 
Decimetric lenses of silt and silt-clay overlap these latter. They are characterised by chalky fragments, 
with sub rounded edges, alternate with centimetric layers of anthropic accumulation (levels 39-31). The 
external deposits are enriched by calcium carbonate concentrations, that partially occlude the 
sedimentary structures (levels 30-25). The upper limit is characterized by an event of fluvial erosion 
(accumulation of pebbles, associated with other erosive and cryo-clastic processes) which joins with 
the fluvial erosion of the outer part  of the shelter and which leads to the interruption of the aeolic 
sedimentation. 
As a whole, the stratigraphic sequence documents a climatic cycle characterised by the turnover of 
humid, cold-humid, and cold-dry weather conditions, to finally come back to the initial ones. Cremaschi 
(Bartolomei et al., 1982) outline the events of deposit formation's in the following way: 
a) cracking dissolution of bedrock; 
b) colluvial sediments; 
c) common cryo-clastic accumulation; 
d) back stepping of the shelter's front with substantial collapse of the vault; 
e) common aeolic sedimentation, interchanged with three significant episodes of thermo-
clastic activities;  
f) a’) pedogenesis 
The US 1 seems to represent an entire glacial cycle in which, between two pedogenetic phases, lie 
sedimentary events caused by climatic changes. The upper pedogenetic episode seems to follow or 
coincide with the appearance of the Proto-Aurignacian industry (Denekamp-Arcy interstadial). Probably, 
the whole unit corresponds to the entire Pleniglacial phase that followed the Brörup interstage. The 
maximum glacial documented, could coincide with that dating back about 55.000 years, identified by 
Torelli and Buccheri (1981) in the sediments of the western Tyrrhenian Sea. 
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3.1.4 Pollen analysis 
Thanks to the palynological analysis, it has been possible to reconstruct the palaeoenvironment of the 
site, describing the changes from the Middle Palaeolithic to the Late Glacial (Bartolomei et al., 1982). 
Analysis are not totally complete and some levels have proved to be sterile or with a low content of 
pollen (level 51a and 33b). The levels from 50 to 39 have been characterized by a steppe-continental 
environment. Among the identified arboreal species there are Pinus type sylvestris-mugo (35-40%), 
Juniperus (10-12%), Betula (3-5%) and Tilia although rare (1-2%). Among the herbaceous seem to 
dominate Graminaceae and Compositae Liguliflorae (Cattani, 1994). Starting from the levels 39 to 31, 
the environment undergo some mutation, becoming progressively more temperate and humid. 
Decrease the arboreal as Pinus (10%), increase the presence of Tilia (5-13%) and appear new species 
such as Quercus type robur. It is observed an enrichment  of herbaceous, where Graminaceae and 
Compositae Liguliflorae seems to prevail. 
3.1.5 Micromammals 
The study of the faunal remains from the inner part of the shelter was conducted by Prof. G. 
Bartolomei. The abundant small mammals are present with dental remains, which show high 
percentages of rodents and insectivores. Poor is the incidence of fish, amphibians and reptiles. 
Considering the areal distribution, macro and small mammals remains are more frequent in the inner 
part of the shelter (squares 614-615-634-635). 
From level 52 to 47 (Bartolomei et al., 1982) has been highlighted a continental environment with 
mountain-prairie, where dominates Microtus arvalis-incertus in association with Apodemus sylvaticus, 
Dolomys group bogdanovi and rare Eliomys quercinus, Cricetus critetus, Sorex araneus and Crocidura 
sp. (Bartolomei et al., 1982). 
From level 47 to 45 increase Dolomys which reach the same proportion of Microtus. Appears Glis glis 
that replace Eliomys. It is documented an evolution towards a mountain environment, with prairie and 
rare arboreal vegetations, with prevalence of deciduous. 
Another change is documented for the levels 44-40. Microtus arvalis and agrestis reach the 80% out of 
the total. The presence of Ochotona cfr. Pusilla, Microtus gregalis and Sicista, typical of asian steppes, 
suggest a continental climate with cold-arid winters. 
The upper part of the mousterian sequence (levels 39-31) is characterised by the appearance of 
Microtus ratticeps, Microtus nivalis, Dryomys nitedula and an increase of Apodemus and Arvicola with 
insectivores (Talpa sp. and Sorex araneus). 
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3.1.6 Zooarchaeology 
The faunal analysis of the mousterian levels has been carried out since now by Thun Hohenstein 
(2001). The data obtained indicate an important human occupation, already highlighted by the 
abundance of lithic artefacts recovered. Starting from the upper levels, the levels 35, 36 and 37 are 
uniform about the represented species. Among the rodents only the marmot is present, whereas within 
the ungulates, roe deer (Capreolus capreolus), followed by red deer (Cervus elaphus), chamois 
(Rupicapra rupicapra) and ibex (Capra ibex) are the most represented species. Among the carnivores, 
whose presence is quite rare, wolf and bear remains have been identified. To underline the discovery of 
numerous fragments of dental lamellae (level 36) belonging  to juveniles elephant individuals 
(Mammuthus primigenius) that allowed to establish a climatic change towards a mountain environment 
characterised by an arboreal vegetation. The levels 41 and 42 are represented by red deer, roe deer 
and wild boar. From the level 44 to 52 an increase of bone remains fragmentation, as well as changes 
among species has been observed. For the rodents, in addition to the marmot appear the badger. 
Among the ungulates red deer, roe deer and ibex are still present, while among the carnivores appears 
the  fox, the leopard and some mustelids. According to tooth wear analyses and epiphyseal fusion, the 
faunal assemblage is mostly formed by adults and sub-adults.  
The taphonomical analysis of the bone surfaces have pointed out different agents of bone modification. 
Starting from postdepositional damages, well known is the production of exfoliations and cracks due to 
weathering, while traces caused by root-etching have been found exclusively in the levels 35, 36 and 
37. A lot of burned fragments were also found in levels 35, 36, 37, 40, 41 and 42. Unfortunately it is not 
possible to determine whether these bones have been left intentionally on fire, or used as fuel or 
whether they were close to the hearth. Traces due to the activity of rodents and carnivores, are attested 
in the levels from 44 to 52. Certainly the more important activity is that anthropic. In the levels 35 and 
36, cut marks have been attested  on marmot (suggesting a skinning actions for the recovery of the 
fur), red deer, roe deer and chamois among ungulates on many unidentified bone fragments, while they 
are totally absent among the carnivores. Different situation in the levels from 44 to 52, where cut marks 
are common on roe deer and red deer.  The  taphonomical data allows to reconstruct the various stages 
in the butchery process (skinning, disarticulation, detachment of muscle mass) suggesting a processing 
of animal carcasses within the site. An intentional bone fracturing have been also attested on several 
fragments of diaphyses with marginal notches, documenting marrow extraction. Moreover, some 
fragments characterised by areas covered by small notches, suggest an use as retouchers (Thun 
Hohenstein, 2006). 
It was not possible to obtain information on the palaeoclimate, because of the small sample, even if the 
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abundance of roe deer remains and the presence of elk and marmot, suggest temperate-cold and 
humid climatic condition (Thun Hohenstein, 2001). Moreover, the identification of some fetal and 
neonatal individuals of red deer (levels 36, 37, 40, 41 and 42) have permitted to established that 
hominids were present at the site during the spring and summer, from March to June.  
Thanks to zooarchaeological analysis, two hypotheses about mousterian occupations have been 
provided: in the lower levels the site was occupied alternatively by humans and carnivores, while in the 
upper ones, human occupation dominate and carnivores seems to be almost absent. 
3.1.7 Lithic industry 
The large amount of artifacts recovered during the excavations, shows that the Neanderthal's group 
occupied intensely the shelter, leaving a lot of evidences of its activities. 
A first typological study of the material recovered in the sector II (squares 614, 615, 634 and 635) was 
carried out by Prof. C. Peretto (Bartolomei et al., 1982). The excavation carried on until the basal rock, 
reaching a thickness of 2.80 m (Peretto, 1980, 1984). These deposits, rich in industries are also 
present at the entrance  of the shelter (squares 10-11) but have been explored only in the upper part 
and on a limited area (Bartolomei et al., 1982). According to Peretto (in Bartolomei et al., 1982) the 
anthropization of the deposits are clear along the whole sequence, except in the level 39 that can be 
considered sterile. The analysis show a progressive decrease of Levallois technique in favour of other 
tool groups, such as those leptolithic. 
This is confirmed especially in level 37 and reaches the lower values in level 31 (about 10%). The lithic 
industry of the level s from 52 to 41 is not good preserved and show a thin white coating. A lot of these 
artifacts are fragmented, especially in the level 37 where reach a value of 50%. This phenomenon can 
be correlated to the high intensity of human occupation. In fact, the majority of the artifacts that have 
not been fragmented  were recovered in the levels 52-41, where human occupation is lower. 
All in all, Levallois flints are abundant whereas rare are the retouched products obtained with this 
technique. Within the instruments, the most frequently are convex lateral scraper, but well represented 
are also the denticulates. Burins and scraper are present in the lower sequence. 
The study of the levels 40, 41 and 42 (Arzarello and Peretto, 2001) made it possible to define the main 
features of the lower levels of the external series: the lithic industry appears well preserved, 
documenting that no transport actions have been involved. 
For an accurate description of the raw materials used during the Mousterian occupation, please refer to 
the work of Dr. Bertola (2001), while for the analysis of error in respect to errors of chipping, the 
doctoral thesis of Dr. Buonsanto (2011). 
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3.2 THE ARCHAEOLOGICAL LEVEL 37 
Middle Palaeolithic deposits have been excavated during the years 1974, 1975, 1978, 1979, 1980, 
1985, 1998 and 1999 in both the sectors (I-outer part, II-inner part). The documentation about the 
description of the sediments in each cut, is reported by the excavation diaries and the old publications. 
Level 37 have been explored in squares 614, 615, 616, 617, 632, 634, 635, 636, 637, 534, 554, 574 
concerning the sector II (9 square meter) and in squares 3, 7, 8, 9, 10, 11, 12, 13, 14 for the sector I (7 
square meter). In general, is characterised by a loam soil with abundant rubble (Bartolomei et al., 1982; 
Guerreschi et al., 2002). 
According to the sediment characteristics, it has been possible to carry out a correlation between the 
stratigraphic sequences of the two surveys, up to the cut 42, because in the external survey only the 
upper Mousterian limits of the series were identified. In our case, level 37 offers the faunal material of 
both surveys. The depth of the level is about 7 cm in the squares 634/4-5-6-7-8-9 and 534/7-8-9. It was 
divided into three cuts: 37; 37a (sq. 534, 554, 574, 614) rich in charcoals and darker matrix, for the 
presence of a probable hearth in the square 554/1-3-4-6-7, and 37b (sq. 534 and 554). It corresponds 
to cuts 31µ (37), 31ν (37a) and 31ζ (37b) in squares 14 and 15. Each of these levels was later divided 
into further cuts, classified according to the greek alphabet: 37α, 37αI, 37αII, 37αI+αII, 37α+β, 37β, 
37βI, 37βII, 37βI+βII; 37aα, 37aαI, 37aαII, 37aα+β, 37aβ, 37aβI, 37aβII; 37bα, 37bαI, 37bαII, 37bβ, 
37bβI, 37bβII. The choice of take action through cuts (within each level) was dictated by the increase in 
thickness of the sediments towards the outside of the shelter. 
The sample analysed will be treated as a single level from the moment that all the faunal remains unify 
those recovered in the different cuts. 
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4.METHODOLOGY 
4.1 TECHNICAL EQUIPMENT 
4.1.1 Riparo Tagliente 
The faunal remains analysed in this study, come from the Mousterian deposits of Riparo Tagliente (for 
more informations see Chapter 3, sub-paragraph 3.2). A total of 9043 bone fragments, distributed within 
the level 37 were examined. The material under consideration is the result of a re-analysis of the faunal 
assemblage. The study was carried out by Dr. Thun Hohenstein (2001) during her PhD project and 
published in a lot reviews since the '90 (Aimar et al., 1997, 1998, 2000; Malerba and Giacobini, 1998; 
Thun Hohenstein, 1999, 2001, 2006; Thun Hohenstein et al., 2000, 2001; Thun Hohenstein and 
Peretto, 2005). 
The first part of the analysis was based on the macroscopic observation of bone surfaces, in order to 
discriminate the alterations identifiable without the use of microscope. Furthermore, by means of two 
pocket magnifiers (10X and 12X) the first considerations have been made, going to identify suitable 
elements for refit. The situation denoted some difficulties due to an intense anthropic fragmentation. For 
this reason fragments less than 3 cm were also taken into consideration, according to their taphonomic 
importance. It was considered worthwhile to label 645 new bones, which were grouped inside plastic 
mini grip, starting conventionally by the number 5000. This avoided to have duplicate code numbers, 
since the material was signed several times over the years, both in excavation and in the laboratory of 
Ferrara University. 
Once the material have been examined, all data were introduced into a computerized file. The 
database created with OpenOffice Calc (Apache OpenOffice 4.1.3 for Mac OS X 10.10.5) enables to 
use and  manipulate the information, exporting the data into planimetric representation’s programs, in 
our case QGIS. For each bone the following informations have been documented: 
− stratigraphic location in compliance with the excavation data (name of the site, year, layer, 
square, quadrant, code number and geographical coordinates (where presents); 
− anatomical characteristics: integrity, taxonomic determination, anatomical identification, 
portion, face, side, age, colour, length, width and thickness; 
− anthropic taphonomy: fracture (line, angle, area), type of fracture (anthropic, natural, 
carnivores), longitude and girth, percussion marks, impact point, percussion notches, 
percussion cones, adhering flakes, medullary and cortical flakes, extraction (with relative 
position), cut marks (quantity, type, orientation, layout, type of action), scraping marks, 
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retoucher; combustion degree; 
− carnivore taphonomy: pits, scores, punctures, furrowing, gnawing/chewing, salivary enzymes, 
digestion, fractures; 
− rodents taphonomy; 
− natural taphonomy: sediment pressure, trampling, concretion, manganese oxides, corrosion, 
erosion, water action, root, weathering, exfoliation; 
− refits: number of refitted fragments, type of refits (mechanic or anatomic) and distance 
between the refitted fragments (cm. or m.). 
Microscopic analyses of bone surface were carried out using Leica S6D Greenough stereomicroscope 
with 0.6-60 X magnification range, provided by the laboratory of Archeozoologia e tafonomia delle 
materie dure animali (Dipartimento di Studi Umanistici, University of Ferrara). 
The color of the bones was coded by means of the Munsell Soil Color Charts (1946) in order to 
standardize  the data already obtained by Dr. Ursula Thun Hohenstein. 
For process the graphs, Numbers 3.6.2 (iWork package for Mac OS X) has been used.  
Digital acquisition of refits, has been made with Epson Perfection V10 scanner at high resolution (600 
dpi). The subsequent graphics processing have been done with Adobe Photoshop and Adobe Illustrator 
CS5 for Mac. 
4.1.2 Abric Romaní 
The faunal remains analysed come from two Mousterian levels of Abric Romaní rockshelter (for more 
informations see Chapter 2, sub-paragraph 2.2 for level I and 2.3 for sublevel Ja). 
Level I have yielded 1833 remains. The taphonomical and zooarchaeological methodology, such as the 
taxonomic and skeletal identification made in this study was just carried out in previous studies 
(Cáceres, 1995; Carbonell, 2002). 
The first part of the analysis was based on the macroscopic observation of bone surfaces, following the 
same protocol described in the previous paragraph. All the coordinated and non-coordinated faunal 
remains have been re-analysed with provenance information and examined in the macro-mammals 
laboratory of the IPHES. To do this, osteological reference collection and comparative anatomy atlases 
(Lavocat, 1966; Pales and Lambert, 1970; Barone, 1980; Hillson, 1990, 1992) have been used. Refits 
have been focused on all bones larger than 3 cm. 
All the data obtained were introduced into a computerized file, created with OpenOffice Calc (Apache 
OpenOffice 4.1.3 for Mac OS X 10.10.5). For each bone the same informations used for the study of 
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level 37  of Riparo Tagliente have been documented. 
Microscopic analyses of bone surface were carried out using Olympus SZ11 stereomicroscope 
provided by IPHES of Tarragona. 
For process the graphs, Numbers 3.6.2 (iWork package for Mac OS X) has been used. 
Digital acquisition of refits has been made with a digital camera and with Epson Perfection V10 scanner 
at high resolution (600 dpi). Graphics processing have been carried out using Adobe Photoshop and 
Adobe Illustrator CS5 for Mac. 
For the study of sublevel Ja a total of 6738 bone fragments, recovered during the excavations were 
examined in this study. The zooarchaeological and taphonomical studies were previously investigated, 
such as the analysis of the bone refits (Bravo, 2001; Cáceres, 2002; Cáceres et al., 2012; Rosell et al., 
2012a,b; Carbonell, 2012). 
In order to carry out the analysis of this sublevel, the same procedure used for the previously levels has 
been used. 
Digital acquisition of refits has been made only with Epson Perfection V10 scanner at high resolution 
(600 dpi). 
4.2 ZOOARCHAEOLOGY 
The zooarchaeological studies combined with spatial archaeology, provide a powerful analytical tool 
that allows to display and analyse the synchronic and diachronic characteristics of bone accumulations. 
According to Binford (1988) this kind of approach allow to create a static record in a dynamic process. 
Despite the advantages proportioned by spatial analysis there are still few publications in the field of 
zooarchaeology that combine this kind of analysis (Nardini and Salvadori, 2003). However, in recent 
years several works have been conducted in this regard (Patou-Mathis and López Bayón, 1998; Nardini 
and Salvadori, 2003; Nigro et al., 2003; Marín Arroyo, 2004; 2009; Byerly et al., 2005). In some of 
these, spatial analysis have been used and GIS programs have been applied to review the palimpsests 
and reconstruct/ interpret the sequences of the different agents and taphonomic processes (Nigro et al., 
2003; Byerly et al., 2005). Others incorporate spatial analysis as an effective method to reconstruct the 
patterns of spatial organization, in relation to the animal's processing and the type and duration of the 
settlements (Bravo, 2001; Marín Arroyo, 2009). The transversality between disciplines allows to analyse 
from a synchronic perspective the spatial position of the taxon, skeletal parts, concentrations, 
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dispersions and anatomical connections and whether these dispersions are due to hominids or 
biological agents. In addition, allows to show the relationship with other elements such as areas of 
multifunctional or specific activities. From a diachronic perspective, it is possible to appreciate the 
sequence of deposit's formation. 
It should be noted that agents and taphonomic processes can be multiples and difficult to identify. 
Zooarchaeology can fix many aspects, but not all of the factors that affect the reconstruction of past 
activities (Gifford-González, 1991). A multi-disciplinary work that analyse other aspects such as the 
spatial organization of activities, social organization and the dynamics of the deposit formation is 
necessary. 
4.2.1 Anatomic and taxonomic identification 
The starting point of this study was the anatomic and taxonomic identification of the remains, following 
the definition of Klein and Cruz-Uribe (1984). This was possible thanks to the osteological reference 
collections of the Institut Català de Paleoecologia Humana i Evolució Social (IPHES) and of the 
University of Ferrara (reference collections of Prof. Benedetto Sala and Prof. Ursula Thun Hohenstein), 
integrated with different atlas of compared anatomy (Barone, 1966, 1976, 1980; Lavocat, 1966; 
Pales and Lambert, 1970, 1981; Schmidt, 1972; Hillson, 1990, 1992).  
All the recovered remains have been analysed. They consist of bone fragments, teeth and antlers to 
which were attributed different degrees of identification. An attempt was made to best define the 
anatomical part, identifying the zone (diaphysis, epiphysis, metaphysis, apophyses), the portion 
(through a subdivision into 5 parts on the longitudinal plane) and the face (anterior, lateral, posterior, 
medial). 
A good percentage of the bones, identified at anatomical level, have been also taxonomically identified, 
following the classification proposed by Linneo. When possible we have specified the species, whereas 
in other cases we documented only the gender and class. 
As per literature we know that most of the sites presents a high degree of fragmentation, that 
complicate the skeletal and taxonomical identification of the small resulting portions. Even the smallest 
fragments were included in the study, bearing in mind that they are part of the assemblage and that 
they belong to the  identified individuals. Moreover they are very important in the calculation and 
interpretation of the skeletal representation as argued by many published studies about (Bunn, 1986; 
Binford, 1989; Marean and Spencer, 1991; Stiner, 1994; Marean and Frey, 1997; Marean, 1998; 
Marean and Kim, 1998; Bartram and Marean, 1999; Klein et al., 1999; Marean et al., 2000, Outram, 
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2001; Pickering et al., 2003). In the present work these fragments were classified into distinct 
categories taking into account the type: long bones, flat bones and articular bones (Rosell, 2001; 
Cáceres, 2002; Huguet, 2007; Saladié, 2009; Fernández-Laso, 2010). In case of absence of sufficient 
morphologies, the histological nature has been indicated (compact bone, spongy bone and compact 
with spongy tissue). 
In order to equalize the whole sample at taxonomic level, the identified and unidentified remains were 
grouped into weight-size categories, according to the type of animal and the relative age (Rosell, 2001; 
Cáceres, 2002; Fernández-Laso 2010). 
Moreover they were counted and separated into two categories: unburnt (>2 cm) and burnt (>1 cm). 
4.2.2 Age at death 
It is important to know the relative ages at which animals were killed or died, while assessing the 
patterns in hunting practices of ancient people. It is broadly recognised that different animal 
management regimes or hunting strategies, will create faunal assemblages with specific age ranges 
that can be recognised through the identification of these age ranges (Ducos, 1968; Silver, 1969; 
Böyonki, 1972; Barone, 1976, 1980; Riglet, 1977; Deniz and Payne, 1982; Grant, 1982; Mariezkurrena 
and Altuna, 1983a,b; Klein and Cruz-Uribe, 1984; Davis, 1989; Hillson, 1990; Gordon, 1991; Reitz and 
Wing, 2008; Chaix and Mèniel, 2001, 2005; Azorit et al., 2002 inter alia).  
In mammals, the teething (eruption and wear) offers a fairly accurate estimation. The deciduous 
dentition and the progressive replacement by permanent teeth, allow to establish the approximate age 
of young individuals (Laws, 1966; Sikes, 1966; Riglet, 1977; Lang, 1980; Mariezkurrena and Altuna, 
1983a,b; Haynes, 1993; Azorit et al., 2002). The tooth-eruption and wear stages have been determined 
using detailed data from modern populations of deer (Riglet, 1977; Klein, 1983; Klein et al., 1981), ibex 
(Couturier, 1961) and roe deer (van Laere et al., 1989; Valensi and Psathi, 2004). 
In order to compare mortality profiles of different ungulates and carnivores (where present) the 
following groups of tooth-eruption and wear stages were made: juveniles/infantile (with deciduous 
teeth), young adults  or sub-adults, adults (prime/mature adults), aged adults and very old adults (heavy 
occlusal wear of  permanent teeth). 
In some cases, the age of death were obtained by analysing the degree of ossification and the 
epiphyseal closure. This information can be completed with other indices, such as the microscopic 
features of the cortical tissue (more porous in immature individuals and more compact in adults) or the 
existence of senile pathologies. 
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These data are also important to identify the type of hominid access to carcasses (Gaudzinski and 
Roebroeks, 2000) and to determine the seasonality (Böyonki, 1972; Gordon, 1991; Stiner, 1994). For 
studies of  seasonality in Red deer see Clutton-Brock et al., 1982, for Caprines see Schaller, 1977; 
Spiess, 1979; Alados and Escos, 1988 and for equids Berger, 1986 and Groves, 1974. 
4.2.3 Relative frequencies of taxa 
With the data obtained from the anatomical and taxonomic identification it is essential to quantify the 
material. Relative frequencies of taxa permit synchronic and diachronic exploration of environmental 
fluctuations, successions, taphonomy, recovery and sampling biases, and cultural differences. They are 
most commonly used to augment age and sex ratios, to identify specialized sites or activity areas, and 
to compare animal use by distinctive social groups through time and space. They also are used to 
evaluate the relative importance of animals in diets, obtained through various subsistence strategies 
and are related to the number of identifiable elements in each animal, site-formation processes, 
recovery techniques, and laboratory procedures (Reitz and Wing, 2008: 202). 
The first step in the quantification is the total count of the remains, which occurs with the determination 
of the NR (Number of Rest). In the Anglo-Saxon literature corresponds to the term 
“specimen” (Grayson, 1984). 
The NR includes all of the bones and dental fragments recovered in a fossil association and can be 
related with the anatomical parts, the species or weight size, establishing combinations between taxon 
and among the above categories. 
Most English speaking authors use a quantification unit called NISP (Number of Identified Specimens) 
which refers to the number of remains identified at anatomical and taxonomic level (Grayson, 1984; 
Lyman, 1994). Is the most fundamental unit by which faunal remains are tallied (Lyman, 2008; Reitz 
and Wing, 2008). In this work, the remains tallied using the NISP made it possible to calculate the 
categories of the combination of categories (eg. NISP of long bones or those of medium size). This 
index is highly susceptible to fragmentation, as each fragment corresponds to an independent unit. For 
this reason, when compared with other indexes makes it possible to assess the degree of 
fragmentation of the whole sample. 
The MNI (Minimum Number of Individuals) is a method of assessing species abundance in faunal 
assemblages (Lie, 1980). It is an approximate parameter, because the value is always lower than the 
reality. It is based on the calculation of the smallest number of animals, necessary to account all the 
identified bones, within a particular taxa. Derivation of MNI can be done using several methods (for 
detailed analysis see Lyman, 2008, Reitz and Wing, 2008). It can be calculated starting from NME and 
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estimating a minimum number of animals that form the fossil association (Stiner, 1994; Lyman, 1994). 
The calculation for each taxon identified allow to validate the relative abundance of each, as well as the 
amount of existing animal biomass. In the present work the calculation was based on the complete 
dental fragments, and then using the post- cranial elements, if certain age groups or taxa were not 
represented by teething. 
4.2.4 Relative representation of skeletal elements 
Several debates have been done over whether early hominids obtained their meat by hunting or 
scavenging (Reitz and Wing 2008, Lam and Pearson, 2005). Skeletal element abundance may offer 
insight into the procurement, butchery, transport, food preparation, disposal patterns, nutritional 
analysis, activity areas, site function, economic institutions, social organisation and sharing of animal 
carcasses. To examine these systematic biases, the MNE and MAU have been used. 
The MNE (Minimum Number of Elements) is an index that group the remains that may have formed 
part of the same element, establishing a minimum number. It is based on the presence of overlapping 
landmarks  features and hence is not the same as NISP. It allows to evaluate the integrity of different 
skeletons (Binford, 1981a; Lyman, 1994). Its numerical value is always lower than NISP, since it 
eliminates the effect of fragmentation, by grouping different fragments into a single element. Several 
authors have developed calculation forms for the NME (Bunn, 1986; Marean and Spencer, 1991; 
Lyman, 1994; Stiner, 1994; Bartram and Marean, 1999). 
In this work, starting from the numerical value system devised by Bunn (1983), changes according to 
Rosell (2001) have been used. This allowed to assign a fixed number to each portions, taking into 
account all the anatomical identification categories (landmarks, area, portion, face), the age of death, 
the teeth wear, the size of dental fragments and the refits. 
The MAU (Minimum Number of Animal Units) is the abundance of skeletal parts, expressed in minimal 
animal units (% MAU), established by Binford (1981a). He obtained MAU by dividing the MNE by the 
number of such elements present in a skeleton (Binford, 1984). It is calculated as MNE of a particular 
element by the number of times that element occurs in a living animal. Typically MAU values 
themselves are normed by dividing all MAU values by the greatest observed MAU value in a particular 
collection, and multiplying each resulting  value by 100. Because the values produced ranged between 
0 and 100 and were similar to percentages, they were (and are) sometimes referred to as %MAU 
values (Lyman 2008:234). However the MAU and %MAU will be calculated and the results used for 
further interpretations for species whose NISP and MNI values are substantial in quantity. 
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4.3 TAPHONOMIC SIGNATURES 
The taphonomic research (Efremov, 1940) allows the observation of actual processes that take place 
during the transition of organic elements from biosphere to lithosphere, paying particular attention to 
those that produce traces, similar to those observed on fossil remains. Systematic taphonomic 
investigations began in the 70’s, although already in the 40’s Frédéric-Louis Koby conducted pioneering 
studies in this direction. During the 80’s it was made a synthesis of the knowledge, establishing a 
common scientific methodology, which was later popularized by three big names of the scientific 
landscape, such Binford (1981a), Brain (1981) and Shipman (1981). 
It is important to remember that fossils are the result of a selection, which is in many cases accidental, 
and therefore does not accurately represent the true faunal composition at a given time and physical 
space. The alteration of the whole sample can lead to a distorted and incomplete reconstruction of the 
past, in terms of environments and economies. Gifford (1981) asserts that the totality of the remains 
recovered is the result of the taphonomic histories of each rest, or rather the result of a chain of events. 
Shipman (1981) argues that through the identification of past events, which led to the accumulation and 
alteration of the remains, it is possible to reconstruct their taphonomic history, explaining how and why 
the faunistic sample was formed. 
The observable modifications on the bones from Abric Romaní and Riparo Tagliente were examined to 
determine if the agents of taphonomy were humans, carnivores or other natural elements. All the 
alterations (pre and postdepositional) documented for each bone were described on the identification 
sheets (see paragraph 4.1.1 and 4.1.2). This analysis reveals a predominance of human behaviour 
towards that of animals, for food acquisition and animal carcass transport and processing. 
4.3.1 Bone state and bone fracture 
The high degree of fragmentation that characterizes the bone accumulations from the Palaeolithic 
deposits, is due to a mix of biological and diagenetic factors. Especially the interaction between 
carnivore and human create a lot of interest in the scientific community. Both agents in fact, carry out a 
series of actions in order to get the marrow, leading to very similar fractures (spiral). Also cooking, 
which serves to optimize the extraction of marrow can produce fractures on dry bone, with mixed 
edges, similar to those of carnivores (Oliver, 1993; Cáceres et al., 2002). 
It is therefore not always easy to identify the responsible agent, as the status varies depending on the 
fresh or dry state (Bonnichsen, 1979; Morlan, 1980; Binford, 1981a; Brain, 1981; Bunn, 1983, 1989; 
Haynes, 1983a,b; Klein and Cruz-Uribe, 1984; Johnson, 1985, 1989; Olsen and Shipman, 1988; 
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Gifford-González, 1989a,b; Villa and Mahieu, 1991; Oliver, 1993; Anconetani and Peretto, 1996; 
Bartram and Marean, 1999; Outram, 2001; Cáceres et al., 2002). In the first case the bone has elastic 
and flexible properties that favour its deformation when subjected to a certain pressure, while dry bone 
lose the moisture and organic matter becoming more rigid, less flexible and less resistant to the action 
of external agents. 
Several zooarchaeologists, taphonomist and etnoarchaeologist have developed systems, thanks to 
experimental work that allow to determine the responsible agent, the status of the bone and the degree 
of fragmentation (see for example Bonnichsen, 1979; Binford, 1981a; Brain, 1981; Bunn, 1983, 1989; 
Haynes, 1983a,b; Klein and Cruz-Uribe, 1984; Johnson, 1985; Gifford-González, 1989a; Villa and 
Mahieu, 1991; Lyman, 1994; Morlan, 1994; Bartram and Marean, 1999; Outram, 2001; Outram et al., 
2005; Alcantara et al., 2006). We follow the methodology of Rosell (2001) that propose the attribution of 
a fixed number for each portion or face of a fragment, establishing a numerical system that allows the 
distinction with respect to the complete element. 
4.3.2 Anthropic interventions 
Man is the main agent of faunal remain accumulations due to his subsistence strategies. For these 
reason bone accumulations differ from each other depending on the strategies developed and the 
impact of the territory or space. The sequence of actions carried out on a carcass in order to obtain the 
edible parts, usually leaves a set of traces whose location allows to reconstruct the techniques and the 
methodologies adopted. From the Palaeolithic to modern times there has been an evolution in this 
regard, which depends on the tools (first lithic and then metallic) (Greenfield, 1999) made available by 
technology processes, but also subject to cultural changing and requirements. Below will be described 
the most common evidence, documented in the bone samples of the two sites in question. 
4.3.2.1 Cut marks 
They are produced on the bone surface during the extraction of the soft tissue, when the edge of the 
lithic instrument comes into direct contact with the bone surface. According to Lyman (1992) cut marks 
represent the accidental result of defleshing activities, therefore only a sample on the totality of the 
actions. Many investigations (Walker and Long, 1977; Binford, 1981a,b; Potts and Shipman, 1981; 
Shipman, 1983; Shipman and Rose, 1983, 1984, 1988; Bromage and Boyde, 1984; Shipman et al., 
1984a; Noe-Nygaard, 1989 inter alia) proposed methods of identification and definition, which consider 
the morphology and the distinctive criteria, allowing to differentiate them from other of non-anthropic 
origin (eg. trampling). 
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Cut marks are defined as elongated striae with linear trajectory, longitude and width variable, V-shaped 
cross section, small ratio of width and depth, micro-striations often occurring inside the marks and if 
occur in groups, they are often parallel to each other (Binford, 1981a; Bunn, 1981; Noe-Nygaard, 1977; 
Walker and Long, 1977; Potts and Shipman, 1981; Shipman, 1983; Shipman and Rose, 1988; Bromage 
and Boyde, 1984; Shipman et al., 1984a; Olsen and Shipman, 1988; Lyman, 1994). 
Shipman and Rose (1983) defined the “barbs” or rather small striae that diverge at the beginning or at 
the end of the main section, due to small movements of the hand. There are also others striae called 
“shoulder effect”, produced by irregularities of the stone tool edge, arising from supination of the hand 
during cutting. Internal striations are normally formed along the length of the cut and internal microsteps 
may break up the smooth outline of the cut marks. 
Bromage and Boyde (1984) defined the “Hertzian cones” that can suggest the direction of the cut. They 
are produced by the different pressure employed above the bone surface during cutting and for the 
bone's own resistance. 
Starting from these criteria, it must take into account many variables: instrument used (material, shape, 
size, degree of deterioration, presence or absence of retouching), condition of the responsible agent 
(strength, degree of lifting, intentionality), age, size and condition of the carcass. Depending on the 
action and movement of the individual there are four types of marks: 1) incisions; 2) saw marks; 3) chop 
or hack marks; 4) scrape marks (Binford, 1981a; Potts and Shipman, 1981; Shipman, 1983; Shipman 
and Rose, 1983a; Shipman et al., 1984a; Noe-Nygaard, 1989). 
All these characteristics allow to reconstruct, in many occasions, the action and purpose related to the 
faunal processing. Several zooarchaeologists have approached the analysis of butchering and the 
focus has been on the butchering marks observed on bones In this regard we have skinning, 
evisceration, dismembering, disarticulation, filleting and fat and periosteum extraction (Walker and 
Long, 1977; Binford, 1978a, 1981a,b, 1984; Hill, 1979a,b; Bunn, 1981, 1982; Potts and Shipman, 1981; 
Shipman, 1981; 1983, 1986, 1988; Shipman and Rose, 1983; Shipman et al., 1984a; Altuna and 
Mariezkurrena, 1985; Blumenschine, 1986a). 
The micro-morphological characteristics of the cut marks, appreciable with the use of S.E.M, allow to 
trace back to the type of instrument used and to attribute an accurate anthropic action. 
4.3.2.2 Bone breakage 
Direct percussion (in active or passive form) is the technique commonly used by men to break fresh 
bones. Intentionality derives form nutritional (marrow extraction) or technological purposes (tool 
making). 
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In the case of active percussion the bone is hit against an anvil until the bone breaks (Giusberti and 
Peretto, 1991; Anconetani, 1999), producing large and oblique planes and small percussion cones 
(Peretto, 1996). In the case of passive percussion the bone is placed on the ground or over an object, 
receiving the impact form a hammerstone. In this case long diaphysis fragments with few flakes are 
produced (Peretto et al., 1996). The resulting diagnostic elements are similar in both cases but with 
variations depending on the size and age of  the animal. The most common evidences investigators 
may detect are (Bonnichsen, 1979; Binford, 1981a,b; Johnson, 1985; Blumenschine and Selvaggio, 
1988; Capaldo and Blumenschine, 1994; Blumenschine, 1995; Fisher, 1995; Pickering and Egeland, 
2006); percussion pits or percussion marks (Blumenschine, 1995; Blumenschine and Selvaggio, 1988, 
1991; White, 1992; Pickering and Egeland, 2006); percussion notches (Capaldo and Blumenschine, 
1994; Blumenschine and Selvaggio,1988; Rosell, 2001; Pickering and Egeland, 2006); flakes, 
percussion cones (impact flakes) (Díez et al., 1999), cortical or medullary flakes (Capaldo and 
Blumenschine, 1994; Fisher, 1995; Texier et al., 1998; Pickering and Egeland, 2006); adhered flakes 
(Díez et al., 1999; Fernández-Jalvo et al., 1999); scars (cortical and medullary). 
Although direct percussion is the most used technique, White (1992) coined the term peeling: “it is 
produced when fresh bone is fractured and peeled apart similar to bending a small fresh twig from a 
tree branch  between two hands” (White, 1992:140). Peeling leaves a roughened surface with parallel 
grooves or fibrous texture (White, 1992; Pickering et al., 2013). These are typical of the less resistant 
bones, such as flat bones, of immature or small size animals. 
In this doctoral thesis the fracture indexes that refer to the longitude and circumference (Villa and 
Mahieu, 1991) were analysed following the approach established by Rosell (2001) and previously 
described. 
4.3.2.3 Burning 
Hominin fire use in the Pleistocene represented a significant change in their lifestyles providing light, 
warmth and safety from predators. However one of the most important aspects is fire use for culinary 
purposes, that, through the combustion evidences documented on faunal samples, can indicate the 
process and the anthropogenic consumption. 
At experimental level it has been observed that the alterations produced by fire (coloration and tonality 
degrees) depend on various factors: bone state (Shipman et al., 1984b; Buikstra and Swegle, 1989; 
Gifford-González, 1989a; Nicholson, 1993); type and morphology (long, flat, articular); animal size and 
age; meat content (De Graff, 1961; Behrensmeyer, 1978; Buikstra and Swegle, 1989; Stiner et al., 
1995; Bennet, 1999; Laroulandie, 2000, 2005a; Rosell, 2001; Vigne and Balasse, 2004); exposure time 
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and temperature to which the bone is subjected. 
It is known that fire effect on bones is highly destructive, as it causes deformation and in many cases its 
destruction. Some ethnographic studies analyse the use of fire and its manifestation in the 
archaeological record (Binford, 1981a; Brain, 1981; Brain and Sillen, 1988), while other of 
etnoarchaeologic and experimental type the operation mode and the consequences (Binford, 1981a; 
Shipman et al., 1984b; Gilchrist and Mytum, 1986; Buikstra and Swegle, 1989; Gifford-González, 
1989a; Spennemann and Colley, 1989; Nicholson, 1993; Stiner et al., 1995; Mayne, 1997; Costamagno 
et al., 1999, 2009; Théry-Parisot, 2002 inter alia).  
Others authors focus on the diagnostic criteria that allow to differentiate between intentional (anthropic 
nature) and natural fires (Grayson, 1988; David, 1990; Lyman, 1994; Rosell, 2001; Cáceres, 2002; 
Cáceres et al., 2002) and its use as fuel (Théry-Parisot, 1998, 2001, 2002; Costamagno et al., 1999, 
2009; Rosell, 2001; Cáceres, 2002; Yravedra et al., 2005), observed at etnoarchaeological (Binford, 
1978b) and experimental level (Costamagno et al., 1999, 2009; Théry-Parisot, 2001, 2002; Cáceres, 
2002; Cáceres et al., 2002; Yravedra et al., 2005).  
At macroscopic level it is possible to distinguish the tonality changes on the bone surfaces (Kiszely, 
1973; Brain, 1981; Shipman et al. 1984a; Gilchrist and Mytum, 1986; Brain and Sillen, 1988; Buikstra 
and Swegle, 1989; Spennemann and Colley, 1989; Johnson, 1985; 1989; Fernández-Jalvo and 
Perales, 1990; Albizuri et al., 1993; Nicholson, 1993; Taylor et al., 1995; Shahack-Gross et al., 1997; 
Mayne, 1997; Sergant et al., 2006) according to the intensity of the temperature and the time of 
exposition (Grayson, 1988; Lyman, 1994; David, 1990; Mayne, 1997; Rosell, 2001; Cáceres, 2002; 
Cáceres et al., 2002). 
It is also possible to identify the degree of cracking (Buikstra and Swegle, 1989; Spenneman and 
Colley, 1989). 
Many remains have double colorations, due to the fact that the entire surface has not been exposed to 
fire at the same intensity. At an experimental level, Rosell (2001) found that double colorations can be 
produced during roasting. This happens because when the bone is placed on the hearth, the part of the 
bone without meat changes color faster, taking on tonalities ranging from black to grey and white. 
Meanwhile the parts of  the bone covered by meat maintain their original color, and on some 
occasions acquire brown tonalities in places where there is less muscle mass (Rosell et al., 2012a). 
It is necessary to keep in mind that other taphonomic agents can cause alterations, similar to those 
produced by fire, which can be of atmospheric nature (Behrensmeyer, 1978) or consequent to the 
action of manganese and oxides (Michel et al., 2006). 
The application of optical microscopy (Shipman et al., 1984b; Stiner et al., 1995) has allowed to solve 
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these problems and to evaluate the similarities/differences between the intentional burned remains 
(Binford, 1981a; Stiner, 1994) and those altered by taphonomic agents. Marshall (1989) propose a 
distinction between the cooked remains, for which one assume a preparation for consumption and 
those heated or burned, which are not necessarily related to consumption. 
In the present work we followed the classification proposed by Stiner et al. (1995) that defined six 
degrees of burning, using color criteria, from simple rubefaction to total calcination. 
4.3.3 Animal intervention 
The observable modifications on the bones from Abric Romaní and Riparo Tagliente were examined to 
determine if the agents of taphonomy were humans, animals or natural elements. This analysis reveals 
in both cases, human behaviour towards animals, but in order to tackle these problems firstly it is 
necessary to distinguish the modifications that different classes of animals produce on bones. It will 
briefly described the alterations produced by various types of animals, placing carnivores in greater 
importance. 
Herbivores sometimes produce types of linear marks that may be similar to that of carnivore (Cáceres 
et al., 2007). When the chewing is at a more advanced stage, the ends of limb bones take on a 
characteristic forked shape that has been described by Sutcliffe (1973, 1977). This type of chewing may 
be produced by cervids, giraffes, camels, cows and sheep (Brothwell, 1976). 
Birds can produce important bone accumulations by ingestion, regurgitation of preys (granules/pellets) 
or by the transport of elements or carcasses at the nesting sites (Mundy and Ledger, 1976; Plug, 1978). 
A lot of studies, focused their researches on different kind of aspects (inter alia): transport of articulated 
bones of big mammals that still contain meat (Richardson et al., 1986, Berger and Clarke, 1995); 
selection of preys according to the reproduction or breeding season (Sanchis Serra, 2000, 2010); 
selection of well-distinguished skeletal profiles (Andrews, 1983, 1990; Hockett, 1993; Klein and Cruz-
Uribe, 1993; Cruz-Uribe and Klein, 1998; Saavedra and Simonetti, 1998; Sanchis Serra, 2000, 2010; 
Lloveras et al., 2008, 2009). On the basis of granules/pellets founded within archaeological sites, we 
find a series of physical and chemical modifications. Fernández-Jalvo (1992), argue that phisical 
modifications can be also attributed to other post depositional mechanisms, whereas chemical 
modifications are exclusive of predators, according to the level of stomach acidity (Denys et al., 1995; 
Andrews, 1990; Cáceres, 2002). Another aspect to consider is bone fracturing, which varies 
according to the type of accumulation (Dobson and Wexlar, 1979; Andrews, 1983; 1990; Fernández-
Jalvo, 1992; Bochenski et al., 1997; Sanchis Serra, 2000, 2010; Robert and Vigne, 2002; Bochenski 
and Tornberg, 2003; Bournery, 2003; Lloveras et al., 2009). 
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4.3.3.1 Rodents 
Rodents are among the most common animals that gnaw archaeological specimens and the traces 
they left have unmistakable characteristics. They must use their incisors to keep them aligned, leaving 
parallel grooves that are closely spaced and flat bottomed, corresponding to their dentition (Lyman, 
1994). These action of gnawing favors the anatomical protuberances of the bones (edges) but 
sometimes cover the entire surface. In many cases the action is so trenchant that affect the 
morphological   features of the bone. 
Brain (1980, 1981) report that Africa porcupine transports and accumulates remains (preferably 
meteorized) in order to consume the continuously growing teeth or to bring minerals to the diet (Laudet 
and Fosse, 2001; Blasco, 2011). These rodents would be able to select bones that exhibit an important 
compact tissue surface, such as long bone diaphysis. Maguire et al. (1980) argue that Hystrix can 
engrave the epiphysis producing a total destruction and reducing the skeletal element to a diaphyseal 
tube. Other authors like Hoffman and Hays (1987) have focused their work on smaller species of 
rodents. Although the purpose is the same, do not seem to be any particular selections on the type of 
accumulated bones by these rodents. 
4.3.3.2 Carnivores 
Both small and large carnivores can generate impressive accumulations of bone (Brain, 1981; Kruuk, 
1972; Schaller, 1976; Stiner, 1994; Sutcliffe, 1970). This aspect is linked both to their prey and to the 
anthropic accumulations. Hominids as well as carnivores occupied the space alternatively and 
carnivores often intervene in abandoned human camps, because they are attracted to the smells from 
the abandoned faunal remains and hearths. These modifications generate signs, fractures, distortions 
and/or destructions of the original bone accumulations (Haynes 1980, 1983a,b; Binford 1981a,b, Stiner 
1994, Blumenschine 1995, Rosell and Blasco, 2008, 2009). 
Numerous ethological and experimental studies allow to distinguish the type of carnivore(s) which 
produces bone accumulation or that intervenes on remains left by humans (Sutcliffe, 1970; Schaller, 
1972; Binford, 1978b; 1981; Haynes, 1980; 1983b; Brain, 1981; Blumenschine, 1986a,b; 1988; Bunn, 
1986; Bunn and Kroll 1986, 1988; Gifford-González 1989a,b; Domínguez-Rodrigo 1994, 2001; 
Selvaggio 1994; Capaldo, 1997, 1998). These considerations are based on various factors: carnivore 
ethology, size, position within a trophic dynamics, geographical area (ecological context), season 
(Domínguez-Rodrigo, 1994). See the references for the different species: bears (Stiner et al., 1996; 
d’Errico et al., 1998; Stiner, 1998; Pinto and Andrews, 2004; Pinto et al., 2005), lions (Brain 1981; 
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Domínguez-Rodrigo, 1994;), hyenas (Blumenschine, 1986b; Domínguez-Rodrigo, 1994; Blasco, 1995), 
wolves (Binford, 1981a,b; Stiner, 1994).  
Numerous researcher have intensively analysed carnivore bites on bone surfaces (Haynes, 1980; 
1983b; Maguire et al., 1980; Binford, 1981a; Bunn, 1981; Blumenschine and Selvaggio, 1988; 
Blumenschine, 1991; Selvaggio, 1994; Stiner, 1994; Andrews and Fernández-Jalvo, 1997; Selvaggio 
and Wilder, 2001; Domínguez-Rodrigo and Piqueras, 2003; Yravedra, 2003-2004 inter alia), classifying 
the tracks on the morphology, number of marks, position and purpose: scores or scoring, tooth 
scratches (Binford, 1981a,b), striations or gouche marks (Maguire et al., 1980), pits (Binford, 1981a,b) 
or shallow-pitting (Maguire et al., 1980), punctures (Binford, 1981a,b) or punctate depression, 
perforation (Maguire et al., 1980), perforation hole (Johnson, 1985), furrowing (Haynes, 1980, 1983b), 
salivary enzymes and pitting (Binford, 1981a,b), gastric acids. 
The study of the bite-sized was carried out by different investigators (Selvaggio, 1994; Andrews and 
Fernández-Jalvo, 1997; Selvaggio and Wilder, 2001; Domínguez-Rodrigo and Piqueras, 2003; 
Yravedra, 2003-2004) allowing to discriminate between the anatomical distribution, degree of bone 
consumption and type of carnivore. In this thesis we apply the method established by Andrews and 
Fernández-Jalvo (1997). 
Bone fracturing is another aspect that needs to be taken into account. Carnivores break the bone when 
green, generating fractures very similar to those produced by hominids (Villa and Mahieu, 1991) to 
access their interior and consume the marrow. The analysis of the type and degree of breakage allow 
to understand the carnivore that produces it and its ethological characteristics (Blumenschine, 1986a; 
Blumenschine and Marean, 1993). In addition we should keep in mind the presence or not of 
toothmarks and the context of the recovered assemblage (Stiner, 1994). Generally the large carnivores 
break the bones with the pressure exerted by the mandibular muscles, creating spiral or helical 
fractures that expand along the weak line of the bone, up to the epiphyses (Haynes, 1980, 1982, 
1983a,b; Brain, 1981, Johnson, 1985). Another strategy is to start with the epiphysis reduction of long 
bones, which are partially ingested or consumed. In this case, diaphysis tubes or cylinders showing 
rounds and polishes are produced (Binford, 1981a; Brain, 1981; Payne, 1983, Moreno, 1993; Stiner, 
1994). This technique tends to generate a smaller amount of flakes compared to those produced by 
man. 
4.3.4 Postdepositional modifications 
When the remains of animals leave the systemic context and enter the archaeological context, 
biological and mechanical processes continue altering the materials. The study of these data provides 
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significant information to know and reconstruct the existing conditions during the formation processes. 
Some aspects of taphonomy have been applied in the present study, in order to document the 
alterations of the bone surfaces. 
4.3.4.1 Alterations produced by sub-air exposure 
The exposure to atmospheric agents such as sun, rain, temperature changes and humidity, soil pH, 
snow or ice, produce alterations on the bone surface and structure. There are different types of 
experimental work in which the changes and modifications that occur on exposed bones, during long 
periods of time and in certain environmental contexts have been observed. 
We followed the method proposed by Behrensmeyer (1978) that developed one of the first 
experimental work on the effects of weathering, characterized by the presence of deeper cracks 
(longitudinal and mosaic-like fissures) and exfoliations, defining six stages of weathering (0-5). 
Other experimental works defined that even the sun's rays could significantly affect the macroscopic 
structure of the bones, causing the break down of collagen fibers that characterize the bone tissue 
(Bromage, 1985; Tuross et al., 1989; Fernández-Jalvo, 1992; Trueman et al., 2004; Andrews and 
Whybrow, 2005). 
4.3.4.2 Alterations produced by humidity 
In humid environments such as shelter and caves it is very common to find modifications produced by 
manganese on the bone surfaces (Fernández-Jalvo, 1992; Fernández-Jalvo and Andrews, 2000; Marín 
Arroyo et al., 2008). These oxides, caused by bacteria that use the bones as food (Potter and 
Rossman, 1979; Dorn and Oberlander, 1981, 1982) yield a black pigmentation that can damage the 
bone at different degrees (isolated zones, concentrated zones, scattered zones that cover the entire 
surface) (López-González et al., 2006). 
Often this kind of pigmentation can be confused with combustion. For this reason, many works sets the 
distinction criteria (Stiner, 1995; Bar-Yosef and Weiner, 1997; López-González et al., 2006; Michel et 
al., 2006; Marín Arroyo et al., 2008). 
According to Coard (1999) the spatial analysis of remains affected by manganese oxides can help to 
identify the conditions of the study area, for example water pits or watercourses (high or low intensity). 
The presence of concretions is due to humidity changes, which give rise to dilatations and compacting 
of sediments, together with humidification and desiccation. During this process a partial or total 
cementation of the sedimentary matrix (rich in minerals) is produced on the bone (Courty et al., 1989; 
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Fernández-López, 2000). Often the remains are totally of partially covered by the concretions, making 
the analysis sometimes difficult or impossible. 
4.3.4.3 Alterations produced by plants 
The roots of many plants excrete humic acid that lead to the chemical dissolution of the bone surface 
(Behrensmeyer, 1978; Morlan, 1980; Andrews and Cook, 1985; Grayson, 1988; Andrews, 1990; Fisher, 
1995).  
The produced tracks are branched grooves, with variable longitude, width and deep. They can be 
distributed branched and irregularly, covering partially or completely the bone surface. If the roots 
belong to recent plants, they are only found on the bone surface. They can damage the underground or 
not fragment, as mosses, mushrooms and lichen operate when the bones are on the surface. Their 
action in cave deposits is less abundant and related to light penetration points or near the outside 
sector of the site (Behrensmeyer, 1978; Fernández-Jalvo, 1992; Cáceres, 2002). 
4.3.4.4 Alterations produced by fall of blocks 
The fall of blocks form the roof or the walls of shelters and caves is a very common mechanical 
process, which can lead to fractures, impacts or destruction of bone fragments, as well as masking of 
previous alterations (Oliver, 1989; Fisher, 1995). 
4.3.4.5 Alterations produced by sediment 
Shipman (1981) argue that the deformation or the morphology change are frequent for sediment 
pressure. The type of sediment, the dimension of the particles and the bone state are factors that affect 
morphology. The breakage and the fragmentation are among the most common consequences. The 
sediment pressure, especially those that make up the particles with high plasticity (clay) can cause 
distortion in bone morphology, leading to enlargement, curvature or structural irregularities (Shipman, 
1981). On other occasions the bone fragmented once it becomes dry. This happens because it lose 
their natural humidity and change its physical properties, becoming each time more rigid and less 
elastic. 
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4.3.4.6 Alterations produced by trampling 
The trampling (Brain, 1981) is a type of alteration produced by contact, friction or bone dragging with 
the sedimentary particles of the substrate. It can affect both superficial and buried remains. It is a 
mechanical process linked to the animals or hominid transit, in the areas where faunal remains are 
localized and affects all the anatomical parts (bones, teeth, antlers). It can cause superficial striae, 
fragmentation and horizontal and vertical dispersion of the remains. 
The striae provoked are very similar to those of hominids and for this have been the focus of numerous 
experimental works (Andrews and Cook, 1985; Gifford-González et al., 1985; Behrensmeyer et al., 
1986, 1989; Bunn and Kroll, 1986; Olsen and Shipman, 1988; Agenbroad, 1989; Fiorillo, 1989; 
Gifford-González, 1989a,b; Irving et al., 1989; Oliver, 1989; Haynes, 1991; Andrews and Whybrow, 
2005; Yravedra, 2006; Blasco et al., 2008; Domínguez-Rodrigo et al., 2009). Normally they are isolated 
or in groups, straight and with a certain variability between longitude and amplitude. The extremities 
are usually abruptly interrupted, making it difficult to identify the directionality. The bottom can be “U” 
shape or flat.  
Bone fragmentation caused by trampling may depend on several factors: bone state (fresh, semi-dry or 
dry), bone type (long, flat, articular), shape, weight, size, cortical thickness, matrix type and sediment 
compaction type. The fractures are generally longitudinal and are more produced when the bone is dry. 
Sometimes spiral fractures, flakes and edges with toothed fracture, similar to those produced by 
predators and man can occur. 
Alterations caused by trampling can produce both horizontal (Haynes, 1988; Olsen and Shipman, 
1988;) and vertical movements (Gifford-González et al., 1985), although in limited form (Andrews and 
Cook, 1985; Haynes, 1988; Blasco et al., 2008). According to Andrews and Cook (1985) it is difficult to 
identify the movement of the remains produced by trampling. 
4.3.4.7 Alterations produced by water 
Bone accumulations produced by water depend on its strength and intensity, but also on bone remains 
characteristics. Factors that may lead to the displacement of the remains are correlated to different 
factors, such as the type of bone or articulation, the quantity of bone, muscle, marrow or fat that are 
present (Voorhies, 1969; Behrensmeyer, 1975, 1990; Behrensmeyer et al., 1989; Shipman and Rose, 
1988; Gifford-González, 1989a,b; Irving et al., 1989; Brett, 1990; Coard and Dennell, 1995).  
The factor that most affects the transport is the density: smaller or denser is the bone, greater is the 
probability to be moved or transported (Schick et al., 1989). In addition, preferential or dominant 
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orientations may be produced (Voorhies, 1969; Shipman, 1981; Shick et al., 1989). 
Among the diagnostic evidences of the bone movement there is also the abrasion, produced by 
sedimentary particles transported by water (Lyman, 1994; Bromage, 1984). This phenomenon have 
been observed both archaeologically (Shipman and Rose, 1983; Andrews and Cook, 1985; Oliver, 
1989; Behrensmeyer et al., 1989; Cáceres, 2002) and experimentally (Shipman and Rose, 1983; 
Schick, 1987; Behrensmeyer, 1988; Olsen and Shipman, 1988; Fiorillo, 1989; Fernández-Jalvo, 1992; 
Littlenton, 2000; Fernández-Jalvo and Andrews, 2003). Rounding, shiny/glossy surfaces and micro-
striae on the surface are among the most common evidence (Shipman and Rose, 1988; Behrensmeyer 
et al., 1989; Behrensmeyer, 1990, 1991; Brett, 1990; Gifford-González, 1989b, Lyman, 1994 inter alia). 
In this thesis, the analysis of bone remains affected by water abrasion has been carried out using the 
degrees of modification established by Cáceres (1995). 
4.4 BONE REFITS 
4.4.1 History 
“Refitting” in Anglo-Saxon literature defines the reconstruction of fossil fragments, broken or fractured, 
regardless of their origin (bones, lithic, ceramic industry). Fit together the fragments, also called 
“conjoining pieces”, defines in lithic technology the reconstruction of temporal sequences of a partial or 
complete chaîne opératoire (Larson and Ingbar, 1992). In zooarchaeology consists in the anatomical 
reconstruction of an animal skeleton (Cziesla et al., 1990; Todd and Stanford 1992). 
This technique have been used in the last decades of the XIX century (Spurrell, 1880; De Mortillet 
1881; Smith 1894; Cels and De Pauw, 1886; De Munck, 1893) with application in the lithic field, 
expanding into the European and North American academic circles (Lyman, 1994; Schurmans, 2007). 
These studies, mainly developed from the '70 and '80 were extended in different fields: 
• Taphonomy: it allows to understand the site-formation processes, to produce a lot of space time 
information at the moment of the study, to solve issues related to the vertical movements of the 
remains (caused by trampling, animals, human interventions), to assess the synchronic-
diachronic patterns, to estimate the number or duration of the occupation(s) (individual episodes 
or overlapped occupational events) and to evaluate the postdepositional processes (Voorhies, 
1969; Van Noten et al., 1978; Hill, 1979a; Bunn et al., 1980; Haynes, 1980; Brain, 1981; 
Hoffman, 1981; 1986, 1992; Villa, 1982; Todd, 1983, 1987; Kroll and Isaac, 1984; Andrews and 
Cook, 1985; Gifford-González et al., 1985; Hill and Behrensmeyer, 1985; Villa et al., 1985, 1986; 
Potts, 1986; Bunn and Kroll, 1987; Rapson y Todd, 1987; Lyman, 1989, 1994; Todd and Frison, 
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1992; Todd and Stanford, 1992; Domínguez-Rodrigo, 1994; Coard and Denell, 1995; Fisher, 
1995; Audouze and Enloe, 1997; Conard, 1999; Lavachery and Cornelissen, 2000; Bravo, 2001; 
Cáceres, 2002; Marín-Arroyo, 2004, 2007; Morin et al., 2005; Fernández-Laso, 2010, Gabucio, 
2014). 
• Behaviour and human evolution: it allows to distinguish the activity areas within the sites (Leroi- 
Gourhan and Brezillon 1972; Cahen et al., 1979; Cahen and Keely, 1980; Kroll and Isaac, 1984; 
Enloe and David, 1989, 1992; Enloe, 1991; Rosell et al., 2012), to evaluate the aspects of 
spatial and social organization and to distinguish the occupational events (Cahen and Keely, 
1980; Larson and Ingbar, 1992). The distribution of the remains and the connection lines 
documented by refitting, allow to understand the modality of space organization of groups, how 
they divided themselves and how they relate to each other. The contemporaneity, defined by the 
relationships between the site areas (Hoffman, 1981; Larson and Ingbar, 1992; Rapson and 
Todd, 1992; Todd and Stanford, 1992; Enloe and David, 1989, 1992; Audouze and Enloe, 1997; 
Lyman, 2008; Rosell et al., 2012a,b) can suggest specific behaviours, such as food sharing 
(Enloe and David, 1989, 1992; Enloe, 1991, 2003). The analogy with Ethnoarchaeology offers a 
basis for interpreting the archaeological evidences (Enloe and David, 1989, 1992; Enloe, 1992; 
Zeder and Arter, 1995; Rosell et al., 2012a,b). 
• Palaeoeconomy: it allow to recognize the composition of osseous accumulations, to 
reconstruct the prey acquisition strategies (hunt/scavenge), the type of carcasses processing 
(Thomas, 1971; Binford, 1983; Enloe and David, 1989, 1992; Gargget and Hayden, 1991; Todd 
and Frison, 1992; Lyman, 2008) and its interaction with other predators (Marean and Kim, 
1998). 
• Eco-sociality: it allow to evaluate the economic strategies developed by humans during their 
occupations, the processing and consumption patterns (Johnson, 1987; Enloe, 1992; Todd and 
Frison, 1992; Rapson and Todd, 1992) the distribution and repartition of meat resources 
between groups, the domestic areas or the settlements (Enloe and David, 1989; Todd and 
Stanford, 1992; Enloe, 1993, 2003; Enloe et al., 1994; Waguespack, 2002). 
The need to understand the complexity of site-formation processes (Schiffer 1976; 1987) together with 
the necessity to develop new methods and techniques to read and interpret the archaeological record, 
has included refits in the “archaeological practice”. 
Starting from the '90 of the XX century (Cziesla et al., 1990; Hoffman and Enloe, 1992) the refits 
method standardized, extending to other types of archaeological materials and producing a significant 
increase of studies about (Hoffman, 1992; Hoffman and Enloe 1992;). These works, rarely focused only 
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on refits, use this method to interpret human past behaviour or to solve other archaeological issues. 
According to Hoffman (1986) the incorporation of refits in the study of faunal remains, does not consist 
exclusively in the physical “reconstruction” of the skeletal element, but is the beginning of a method. It 
therefore requires multidisciplinary work, which includes spatial distribution, its analysis and the spatial- 
temporal interpretation (Binford, 1988). 
4.4.2 Refitting techniques 
All the osseus fragments, identified within a sites are potentially suitable to be refitted with another 
fragment (Hoffman 1992a). It is a simple technique, once recognized the usefulness, but at the same 
time complex because the sample is subjected to an high fragmentation, the number of bones is 
conspicuous, it requires manual skills, visual memory and a lot of space in order to extend all the 
materials (Lyman, 1994). 
Bone refits can be mechanical or anatomical (Johnson, 1982; Villa et al., 1986; Todd, 1987; Enloe and 
David, 1992; Todd and Frison, 1992; Todd and Stanford, 1992; Lyman, 1994; Enloe, 1995; Zeder and 
Arter, 1996; Henshaw, 1999; Lyman, 2008): 
• Mechanical refits (Todd 1987; Lyman 1994): mechanical connection of two or more fragments (of 
the same element or skeletal portion), through the fracture plane or the positive-negative 
connection (percussion cones, flakes). They are the most typical and simple as they are dictated 
by the nature of the material (Leroi-Gourhan and Brézillon, 1966, 1972; Hoffman 1981, 1986, 
1992; Villa 1982, 1991; Marean and Kim, 1998; Hensaw, 1999; Bravo, 2001; Cáceres, 2002; 
Marín-Arroyo, 2004; Morin et al., 2005; Schurmans, 2007; Fernández-Laso, 2010; Rosell et al., 
2012a; Gabucio, 2014). They are very useful for the identification of undetermined fragments at 
anatomical and taxonomical level (Marean and Kim, 1998). Todd and Stanford (1992) 
differentiate these refits according to the condition of bone at the time of breakage in: 
• refits on fresh fractures: they are the most difficult to achieve as the fracture plans can 
be modified by taphonomic agents (hominids and carnivores) during fossilization (Morín 
et al., 2005); 
• refits on dry fractures: they are more easier to identify given the irregular shape of the 
fracture edges. They are useful to understand the movements of the remains, resulting 
from human occupation. The distance between these “dry” refits allows to recognize 
postdepositional movements; 
• refits on intermediate fractures: fragments that combine the characteristics of the two 
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groups, previously described. 
Other authors such as Hoffman (1992) classify refit fractures in: intentional (produced by humans), 
accidental and caused by natural processes. 
• Anatomical refits: union of different skeletal parts of the same individual by grouping contiguous 
or adjacent anatomical elements of the same or opposite side. Vaquero (1997) call them 
“indirect refits”. In this case the connection does not occur between fracture planes, but between 
the joint surfaces. Todd and Frison (1992) and Lyman (1994) divide them into two subtypes: 
• bilateral pairs: fitting an anatomical element on both sides of an individual (ex. right and 
left tibia of the same animal); 
• intermembral refits (Todd, 1987): fitting different types of bones of the same individual 
(ex. a distal femur with a proximal tibia of the same side). 
This kind of anatomical refitting becomes more difficult as the number of individuals within particular 
age, sex and/or size categories increases. For this reason it is necessary to estimate the NMI, the 
above variables and to previously develop a measurement record for each skeletal element, to 
compare the values of the pairs of elements and document the variation and error ranges (Leroi-
Gourhan and Brézillon, 1972; Todd, 1987; Enloe, 1991, 1995, 1997; Todd and Stanford, 1992; Lyman, 
2006). 
Researchers who develop this technique combine mechanical and anatomical refits (it the site allows it) 
(Jonhson, 1982; 1987; Enloe and David, 1989; Enloe, 1991; Todd and Frison, 1992; Rapson and Todd, 
1992; Marean and Kim, 1998; Bravo, 2001; Cáceres, 2002; Morin et al., 2005; Marín Arroyo 2004; 
Rosell et al., 2012a; inter alia). 
In this thesis, according to the classification proposed by Todd and Stanford (1992) both mechanical 
and (where possible) anatomical refitting have been carried out. The latter were only documented on 
teeth and in one case on a phalanx, due to the high fragmentation of the sample. The refitting 
procedure was carried out starting from the methodology developed by Fernández-Laso (2010) and 
described in the published article inserted at the end of the chapter. 
4.5 ANALYSIS OF THE SPACE 
4.5.1 The abandonment of the remains and the site formation 
From an archaeological point of view, through the abandonment of the remains we are able to 
reconstruct the human activity of an occupation. Once exploited the nutritional value, the bone is 
thrown, generating a set of accumulations than together with other processes lead to the deposit 
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formation (Binford, 1980, 1988; Rigaud and Simek, 1991; Galanidou, 2000; Vaquero and Pastó, 2001; 
Vaquero et al., 2001). Starting from activities, related to the use of animal resources, human 
occupations can generally be classified into: places of resources acquisition (kill sites, natural traps or 
places of natural death) where human groups decide the transport strategies; reference places (camps 
or refuges) where transformation, consumption and abandonment of remains take place. 
The spatial distribution of the remains is the result of the space subdivision into activity areas. In this 
regard Binford (1978b) defines the toss zones where large elements are accumulated (outside the 
activity areas) and the drop zones (domestic activity areas) where accumulations of small elements are 
generated (place of activity realization). All these areas are closely linked to other elements that impose 
a hierarchical organization of the space (see paragraph 4.5.2). 
From the point of view of faunal exploitation, the two type of occupation are complementary: the 
transport of a whole carcass suggest the whole processing in the place of consumption, while a 
differential transport suggests the existence of the first stages of the faunal chaîne opératoire in the 
place where the animal is  killed, and the final processes in the place of consumption. 
4.5.2 Elements that affect the organization of space 
According to Díez and Rosell (1998) the hábitat choice by human groups is directly related to 
subsistence strategies that is with the obtaining and exploiting of biotic and abiotic resources. 
Ethnoarchaeology's theoretical methods made possible a classification of different types of spaces/
areas, depending on use and activities developed within it. These are conditioned by elements that 
determine its choice and location: 
• Structural elements: they are non-intentional, natural elements, as for example the limit of a 
cave or shelter (walls, vault) or the orography of the soil; 
• Static elements: they are non-intentional, natural elements of large size as for example the 
falling blocks, the large stones, trees and shrubs, channeled water flows or discharges; 
• Constructed elements: they are intentional anthropic origin elements, that given the size 
can be moved by man (individually or in group), for example small/medium-size stones and 
blocks, shrubs, plants, hearths, plant accumulation for resting areas, intentional disposition of 
refuse or refuse areas. A more accurate description should be made for hearths. They are 
very important in spatial analysis, in order to understand the spatial organization patterns 
(Stapert, 1990; Stevenson, 1991; Backer, 1993; Meignen, 1994, Rigaud et al., 1995; Pettit, 
1997; Henry, 1998, 2003; Henry et al., 1996, 2004; Kolen, 1999; Vaquero and Pastó 2001; 
Vaquero et al., 2001; Vallverdú, 2009) as they collect most of the daily activities carried out by 
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groups (Yellen, 1977; Binford, 1983; O’Connell, 1987). Ethnoarchaeological studies 
documented among current hunters-gathers (Binford, 1981, 1983; O’Connell, 1987; O’Connell 
et al., 1991; Fisher and Strickland, 1991) give us a description of the role played by hearths in 
their activities and the dynamics of use-control and maintenance. 
The choice of the place to fulfill a fire, is subjected to purpose rules (heat, light, kitchen, socialisation), 
atmospheric conditions (wind), space dimension and the existence/absence of structural elements (see 
above). 
4.5.3 Factors that accumulate and disperse the remains 
The scattering of the remains takes place with the transport of all or part of the skeleton, of one or more 
individuals. The taphonomic agents that group or disperse the remains are different: 
• Biological: (humans, carnivores, birds, rodents). While for carnivores the ethological discipline 
represents an important source of information (both at identification and interpretation level), 
the characteristics of anthropic accumulation, and consequently the dispersion, are strictly 
related to the activities carried out in the site. Ethnoarchaeological studies developed very 
powerful interpretative models, able to examine the type of occupation (residential camps, kill-
site, etc.) and the site structure (Binford, 1978b, 1980; Yellen, 1977b; O'Connel, 1987 inter 
alia). The transposition of this information at archaeological (ex Carbonell and Rosell, 2004) 
level help us to characterize the accumulation, in relation to the type of occupation and 
activities. We can have reference centers (Carbonell, 2002; Carbonell and Rosell, 2004), base 
camps or meeting places (Binford, 1981; 1983) where systematic activities are carried out 
(during a more or less prolonged time). The concentrations of bone and lithic remains are 
important, denoting a good space organization, with differentiation between domestic and 
waste areas, and the presence of hearths. 
The acquisition of animals is one of the factors that most influence the interpretations. On the basis of 
the criteria established by Bunn and Ezzo (1993) hunting is defined only by active, primary and 
immediate access. In the case of medium/small-size animals, the carcass is totally transported, 
whereas when an animal of considerable weight is acquired, human groups transport only the 
nutritionally richest anatomic parts. This phenomenon is defined as “schlepp effect” (Perkins and Daly, 
1968). Secondary access are related to different scavenging modalities. In this case they access the 
prey once it has been obtained by other agents, regardless of the size or weight. 
Some ethnoarchaeological works attempt to establish transport patterns, providing an explanation for 
the skeletal representation at sites (Binford 1978b; 1981; Bun and Kroll 1986; Bunn et al., 1989; 
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O’Connell et al., 1988a; 1988b; 1990; Bunn 1993; Oliver 1993; Bartram, 1993; Monahan, 1998; 
Hawkes et al., 2001; Lupo 2001, 2006). 
• Physical-mechanical: (water flows, trampling, gravitational movements, etc.). Surely one of 
the most studied mechanical dispersal processes is fluvial transport (Voorhies, 1969; 
Behrensmeyer, 1975, 1988, 1990; Schick et al., 1989; Coard and Dennell, 1995; Coard, 1999; 
Fernández-Jalvo and Andrews, 2003). It is necessary to analyse the effect of abrasion on 
bone surfaces, the degree of polishing and rounding, the localisation of affected bones and 
their distribution on the surface. According to Voorhies (1969) and Behrensmeyer (1975) the 
skeletal representation and the patterned orientations have to be taken into account 
(Voorhies, 1969; Shipman, 1981; Schick et al., 1989). 
4.5.4. Type of accumulations 
As already described, bone accumulations are generated by a combination of different agents. In intra-
site analysis they are classified according to the origin and nature in: 
• accumulations of unassociated objects: concentrations produced by natural agents (fluvial 
transport, wind, gravity, volcanic eruptions, floods, natural traps); 
• accumulations of associated or related objects: concentrations produced by carnivores and 
humans. In anthropic accumulations the analysis of associations pass through the 
identification of “minimum spatial units (Vaquero and Pastó, 2001). The bone record often 
appears to be grouped in well-defined accumulations, where remains and associated 
elements (ex. hearths) can indicate the type of activity and the functionally (activity areas 
more or less specific, rest areas, waste areas). The relationships between them help us to 
reconstruct the social organization strategies and the behavioural model. 
The main objective of this thesis is the analysis of anthropic bone accumulations. All the existing 
elements in the occupied space were examined as well as how they could articulate and condition the 
space (Leroi- Gourhan and Brézillon, 1972; Meignen, 1994). More attention has been set on hearths 
(Binford, 1998;  Vaquero and Pasto, 2001). It was not possible to analyse this aspect for Riparo 
Tagliente, as they lack, so emphasis was given to postdepositional processes. 
4.5.5 Occupational models 
The site occupational models depend on various factors such as the strategies carried out by humans, 
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the group-size, the availability of resources, the occupational periods and the season of the year. 
Ethnography, through the observation of current populations recognise the base camps, acquisition 
sites and opportunistic occupations (Butzer, 1989; Binford, 1980). These aspects have already been 
described in Chapter 1.Introduction, paragraph 1.1.6. 
Carbonell and Rosell (2004) introduce a fourth model, defined as a specialized or singular place, where 
purely symbolic activities are carried out. 
When reconstructing and identifying a model it is necessary to bear in mind some variables such as 
time, type and rhythm of sedimentation and the preservation degree of the sample (Binford, 1981; Villa, 
1982; Hoffman, 1986; Farizy, 1994). One of the main problems are the palimpsests formed by multiple 
human occupancies  that occurred over time, following the same guidelines and traditions. According to 
Vallverdú et al. (2005b) we cannot test this aspect by keeping in mind only the archaeostratigraphic 
criteria. 
It is possible to determinate three type of occupations: 
• Episodes: activities and concrete actions, individual or in group, that can be reconstructed by 
applying refits, complete or  semi-complete chaîne opératoire both at lithic and bone level. 
• Occupational events: short or long time periods in which the space is continuously occupied, 
giving rise to multiple episodes. 
• Occupation periods: more or less discrete temporal lows in which the space is occupied in a 
recurrent form. In this case is not possible to make a distinction between occupational events, 
because we are facing a continuos archaeostratigraphic character. 
4.5.6 The interpretation of the space and the graphic representation 
4.5.6.1 Spatial distributions in the scientific literature 
Clarke (1977:9) defines spatial archaeology as the “retrieval of information from archaeological spatial 
relationships and the study of the spatial consequences of former hominid activity patterns within and 
between features and structures and their articulation within sites, site systems and their 
environments”. He systematized three type of scale that can be used to analyse the space: micro-level 
(within structures), semi- microlevel (within sites) and macro-level (between sites). 
In this work the spatial analysis was developed taking into account the first two levels. 
According to Kroll and Price (1991) since the mid-twentieth century, many scholars have approached 
the study of the spatial distribution under different perspectives: 
• the visualisation of the remains distribution allows to read the presence of alterations and to 
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interpret the site (camp site, bivouac, etc.) by the presence of structures or distribution patterns 
(Clark, 1954; Leroi-Gourhan, 1961; Leroi-Gourhan and Brézillon, 1966, 1972; Leakey, 1971); 
• the introduction of quantitative and statistical methods allow to solve the variability within Middle 
Palaeolithic sites. Numerous publications (Hodder and Orton, 1976; Simek and Larick, 1983; 
Berry et al., 1984; Hietala, 1984; Johnson, 1984; Whallon, 1984; Wünsch, 1989; 1996, inter alia) 
makes possible to document the application of various methods: dimensional analysis of 
variance (Whallon, 1973), nearest-neighbor analysis (Whallon, 1974), K-mens test (Hietala and 
Stevens, 1977; Johnson, 1977; Kintigh, 1980; Kintigh and Ammerman, 1982; Simek, 1984a,b, 
1988; Simek and Larick, 1983; Koetje, 1987, 1991, 1994; Rigaud and Simek, 1991), index 
variability (Fletcher, 1984; Munday, 1984), local density analysis (Johnson, 1984). 
• the interest in factors that may affect the remains accumulations and the deposit formation. In 
this perspectives a series of ethnoarchaeologic (Yellen, 1977; Binford, 1978a,b, 1983, 1984; 
Brooks et al., 1987; O'Connell, 1987; Fisher and Strickland, 1991; Gamble and Boismier, 1991; 
Kent, 1991; O’Connell et al., 1991), taphonomic and experimental studies have been published 
(Stockon, 1973; Villa and Courtin, 1983; Gifford-González et al., 1985). In this perspective we 
have a combination of spatial studies, ethnograpy, actualism and statistic (Kroll and Isaac, 1984; 
Keeley, 1991; Rigaud and Simek, 1991; Stevenson, 1991; Spurling and Hayden, 1984; Whallon, 
1984). 
Despite the different point of view, the common interest of researchers is the reconstruction of the site 
structure and the identification of the activity areas, where humans perform their subsistence activities, 
daily actions and where they form their social structure. The environment, the territory, the season, the 
occupation length, the size and composition of groups have to be considered (Yellen, 1977; Binford, 
1978a, 1983; O’Connell, 1987; Buzter, 1989; Kent, 1991). As reported in paragraph 4.5.2, all these 
activities are developed around hearths (Yellen, 1977; Binford 1978b; 1983; O'Connell, 1987; Bartram 
et al., 1991; O'Connell et al, 1991). 
Vaquero and Pasto (2001) suggest a spatial analysis method developed in different steps: 1) 
individuation of minimum spatial units or activity areas; 2) analysis of the possible relationship between 
them; 3) analysis and integration of the total occupied space. According to Vaquero and colleagues 
(2001, 2007) the sum of these elements defines the occupational model. 
Often we can find multi-functional activity areas and occupations that occur in a repeated way in the 
same space.  
In this case the study of biostratinomic and fossil-diagenetic agents can help our interpretations 
(Carbonell and Rosell, 2004). 
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In recent decades, the growing interest in spatial archaeology, the application of computer programs 
and the combination of zooarchaeological, taphonomic, refitting, hearths and lithic technology studies, 
provided excellent reconstruction of occupational patterns and human behaviour (Villa and Courtin, 
1983; Morin et al., 2005; Marín Arroyo, 2007; 2009; Sañudo an Fernández-Peris, 2007; Vaquero et al., 
2007 inter alia). 
4.5.6.2 Computer applications and graphical representation of the archaeological data 
As previously mentioned almost all cultural deposits are palimpsests, as they result from the overlap of 
remains that have been accumulated in different occupational events. High-resolution deposits such as 
Abric Romaní, show a vertical stratification of the archaeological record, which allow to identify the 
archaeo-levels, thanks to the sterile and continuous layers that separate them (Chenorkian, 1988; 
Canals, 1993; Sañudo, 2007; Sañudo et al., 2012). These layers (without records) indicate periods of 
anthropic inactivity, are therefore separate diachronic occupational events. The documentation is 
carried out by geographical localisation of the remains (x,y,z). The thickness should be less than 50 cm, 
to avoid the effect of alteration due to slope and topography. This methodology was applied in the level 
I and Ja of Abric Romaní by using different softwares (Microsoft Excel, Surfer and ARCHePLOTTER) in 
previous studies. For this reason it was not the subject of this study. As regards Riparo Tagliente, it was 
not possible to address this analysis given the almost total lack of geographic coordinates. 
The analysis carried out for the two sites were the plotting/mapping of faunal remains on the floor of the 
excavated area to understand their provenance and spatial distribution. These maps helped to discern 
(if present and preserved) specialised activity areas and to understand if the accumulation patterns 
were generated by humans or carnivores. This was done with respect to taxonomy and anatomy of the 
faunal remains. Probably the most important difficulty with body part frequencies is that specimens, in 
many (but not all) samples appear to be those most likely to survive a wide range of site-formation 
processes (Lyman, 1984, 1985; Grayson 1989; Kreutzer, 1992; Brink 1997, Cruz and Elkin, 2003). 
By correlating the databases containing the attributes of the findings that are part of the concentration, 
to the vectorial maps of the stratigraphic unit (visualising each element singly for the top of the unit and 
according to their density using the excavation grid as a spatial reference) with Qgis software, a series 
of distribution maps have been obtained. The maps not only show the position of all the pieces, but also 
take into account their specific features with the aim to verify the presence of concentration areas or 
significant spatial relationships. In this thesis, the distribution analysis of the remains has been 
analysed in a complementary way using two types of maps: 
• Contour plots: proportion a natural graphic representation of the accumulations, by calculating 
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the amount of points (bone remains) per square metre. These are tests based on K-means 
neighbour distance (Whallon, 1974; Hodder, 1988; D'Andrea, 2004; Sañudo, 2007). In the 
case of Riparo Tagliente, both coordinated and non remains have been represented, taking 
into account the square and the quadrant. Density maps have been elaborated for the 
visualisation of the total bones and for bone refits. To better interpret the data have been also 
used to analyse the dispersion of the remains according to dimensions, taphonomic agents, 
combustion remains and the degree of anthropic intervention. 
These maps allow to verify the transport and the horizontal displacement processes (establishing 
synchronic relationships) (Hoffman, 1986; Hoffman and Enloe, 1992), clarify the taphonomic processes, 
verify the remains disposal according to the size (small elements usually remain in situ, while the large 
ones are randomly distributed) (Stevenson, 1991). 
• Scatterplots: is it possible to represent a distribution approximate to reality, of the coordinated 
and non remains. These maps are very useful to identify the anatomy and taxonomy, the age 
at death, the structural and superficial alterations of the remains, the refits, etc. Moreover it 
was possible to divide the excavated surface into different sectors, facilitating the 
interpretation of accumulations and considering the elements that condition the space (see 
paragraph 4.5.2). 
Qgis 2.18.9 Las Palmas for Mac was used to process both maps. Any graphic changes have been 
achieved with Photoshop CS5 for Mac.  
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4.6 L’IMPIEGO DEI RIMONTAGGI OSSEI IN DUE REALTA DEL 
PALEOLITICO MEDIO: ABRIC ROMANÍ E RIPARO TAGLIENTE 
Marta Modolo, Jordi Rosell, Ursula Thun Hohenstein 
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5. RESULTS 
5.1 RECONSTRUCTING OCCUPATIONAL MODELS: BONE REFITS IN 
LEVEL I OF ABRIC ROMANÍ (Barcelona, Spain). 
Marta Modolo, Jordi Rosell 
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5. RESULTS 
5.2 A NEW CONTRIBUTION TO ESTABLISH NEANDERTHAL 
OCCUPATIONAL PATTERNS: FAUNAL REFITS AND NEW DATA IN 
SUBLVEL JA OF ABRIC ROMANÍ (Barcelona, Spain). 
Marta Modolo, Jordi Rosell 
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A new contribution to establish Neanderthal occupational patterns: faunal refits and new data in 
sublevel Ja of Abric Romaní (Barcelona, Spain) 
Marta Modoloa,b, Jordi Rosella,b 
a IPHES, Institut Català de Paleoecologia Humana i Evolució Social, Zona Educacional 4, Campus Sescelades URV (Edifici W3), 43007 Tarragona, Spain. 
b Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002 Tarragona, Spain. 
Abstract 
Evidence provided by faunal and lithic refits shows that disturbance during burial and following 
deposition may affect archaeological assemblages to a much larger extent than previously imagined. 
Distinguishing between deposits which represent locations of human activity, from aggregated 
palimpsests (of artificially sorted) and redeposited collections, is a fundamental stage of archaeological 
research. Particularly we need to identify those patterns referable to human as opposed to non-human 
agencies. One contribution is the combination between zooarchaeological data and faunal refits, which 
allows reconstructing some of the natural and cultural processes involved in site formation processes. 
The aim of this paper is to present the new data obtained in the sublevel Ja of Abric Romaní 
(Capellades, Spain) which chronology was determined to 47.1±2.1 ka BP by 14C AMS. Spatial 
distribution of bone refits and new connection lines between bone accumulations would be discussed 
here. The methodology follows that used in the same site for other investigated levels, permitting to re-
evaluate the anthropic use of the site and in particular those of the investigated level. In this way we are 
able to verify the synchronic and diachronic degree between the different identified structures such as 
hearths and activity areas. 
Keywords: Middle Palaeolithic, Abric Romaní, sublevel Ja, bones refitting, connecting areas, 
occupational models. 
1. Introduction 
The interest towards human behaviour, particularly in the case of Neanderthal, have lead a lot of 
scientists to learn about these human ancestors. Many publications and research projects have been 
developed  to attempt, to interpret and to understand this extinct species, in terms of its origin, 
environment adaptation, technology, behaviour, way of life and cognitive skills. The reconstruction of its 
occupation sites pass throughout the identification of its individual or group activities: stone tool 
production, subsistence strategies, food-procurement, faunal resources management, site occupational 
!135
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
patterns, communications, social interactions, etc. Some authors establish that the reiteration of the 
same actions and practices, in the same spaces and in a recurrent or continuative way, allow to fix 
conductive models in order to differentiate cultural entities. Currently the works about specific sites are 
mainly focused in the reconstruction of the human subsistence strategies and how the hominids 
interacted with the natural environment. The results are not simple, because in many cases the 
features of the anthropogenic “palimpsests” as a consequence of overlapped activities and occupations 
are not taken into account. 
In this panorama, a site like the Abric Romaní represents an excellent study case, thanks to several 
factors: its particularly rapid formation process which have produced archaeological levels of high 
temporal resolution; the sedimentary context that was especially favourable for the conservation of 
some archaeological evidence (such as hearths and wood remains); the excavation methodology 
oriented towards a palaeoethnographic reconstruction (with an extended excavation); its strategic 
position in the mountains, between the coastal plain and the eastern area of the Ebro basin and 
multidisciplinary studies carried out since 1983.  
In order to better understand the occupational patterns in this site, a methodology grounded on 
zooarchaeological data and faunal refits has been applied. It has been extended in several of the 
archaeological levels of the site, showing different occupational strategies based on the connection 
inter- hearths (Fernández-Laso, 2010; Rosell et al., 2012a; Chacón et al., 2015). According to Rosell et 
al., (2012a,b) the results propose a food-procurement and management of resources focused on  local 
and semi-local environment and a detection of the main anthropogenic accumulations around hearths, 
clearly forming activity areas (Vaquero and Pastó, 2001). In this paper we reviewed the site occupation 
modalities of sublevel Ja. By means of bone refits and spatial distributions of the remains we obtained 
more detailed and precise data in order to better integrate the previous studies (Bravo, 2001; Rosell et 
al., 2011a,b). Bone refits are useful to provide data about the intensity and duration of human 
occupation(s) and to evaluate the natural processes that affect the archaeological record. 
The goal of our research is to discover the behaviours of these hominids at a specific time and in a 
specific place, in order to establish their social and organizational complexity. Classic questions in 
faunal studies, like the opposition between specialization and diversification, can be clarified through 
the analysis of bone assemblages. 
2. Context 
Abric Romaní is a wide rockshelter located in the northern-east of the Iberian Peninsula, 50 km west of 
Barcelona (Catalonia, Spain) (Fig.1). Placed on the right bank of Anoia River (310 m a.s.l.) in the town 
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of Capellades, is part of a travertine cliff called Cinglera del Capelló, which stands approximately 50 m 
above the actual River level. The karst formation, generated during the Lower and Middle Pleistocene 
is linked to the regional aquifer springs and the site is filled by a succession of more than 20 m high 
travertine platforms, originated by water filtration from the wall and cornices. In this way the water 
developed different lakes in the upper part of the platform, flowing to the Anoia River (Giralt and Julià, 
1996).  
The site has a long history research being the first known Middle Palaeolithic site in Catalonia. The 
excavations have been conducted in three different periods: 1) from 1909 to 1930, intermittently by 
Amador Romaní; 2) from 1957 to 1962 by Profs. Ripoll, Perelló, de Lumley and Laplace (de Lumley 
and Ripoll, 1962, Ripoll and de Lumley, 1965); 3) from 1983 until today, by the C.R.P.E.S./L.A.U.T./
IPHES, under the scientific direction of Prof. Eudald Carbonell (Carbonell et al., 1996). The two main 
lithological units characterise the 20 m. thick section, with a succession of travertine bio-constructions 
and detrital elements (mainly silt and sand) that cover the entire surface of the site (Fig.2). The 
dominance of travertine formation dynamics, with particularly rapid formation process, produced 
archaeological levels of high temporal resolution, with a clear vertical separation of human occupation 
horizons (Vallverdú et al., 2012). The whole sequence enclosed from MIS 4 to MIS 3 documented a 
chronological range between 38 and 70 ka BP (Bischoff et al., 1988, 1994; Bischoff and Fitzpatrick, 
1991; Carbonell et al., 1994; Vallverdú et al., 2012; Vaquero et al., 2013). Except for the uppermost 
level A (Upper Palaeolithic) the 26 levels identified until now belong to Middle Palaeolithic techno-
complexes (Carbonell et al., 1996). About 300 m2 of sediment, systematically excavated in extension, 
have permitted detailed interdisciplinary analyses of the sequence (Carbonell, 1992; Carbonell and 
Castro- Curel, 1992; Carbonell and Vaquero, 1998; Carbonell et al., 1994, 1996; Castro-Curel and 
Carbonell, 1995; Cáceres, 1996; Cáceres et al., 1998; Vaquero, 1992, 1997; Vaquero and Pastó, 
2001). This enabled to interpret the stratigraphy, both diachronically and synchronically, to better 
understand the Neanderthal's ecological habitat. 
2.1 Sublevel Ja 
The archaeological sublevel Ja together with Jb, form the level J. They are separated by a sterile layer. 
Sublevel Ja has been dated to 47.1±2.1 ka BP by 14C AMS. Excavated between 1993 and 1998 on a 
surface of approximately 300 m2, is conditioned by a previous fall of the rockshelter cornice (Fig. 3). 
This phenomenon formed a basin at the centre of the site, differentiating an inner plain area from the 
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outer one, separated by a semicircle line of large blocks. Is one of the richest level of the sequence, 
both in the quantity of archaeological remains and in the number of identified hearths (42). A large 
variety of raw materials, mainly chert, limestone, quartz and quartzite have been documented. Most of 
the recovered stone tools are made with raw materials, that can be gathered in a 10-15 km radius from 
the site. The faunal analysis, carried out combining zooarchaeological and taphonomical method, 
stress that horses and red deer are the most important herbivores, followed by aurochs, rhinoceros and 
chamois. The data suggest that sublevel Ja is an anthropic accumulation, with a minimal carnivores 
incidence. 
3. Materials and methods 
Sublevel Ja is considered representative as it comes from an area of about 300 m2.. A total of 6738 
bones were unearthed, representing all the coordinated faunal remains. 
The zooarchaeological and taphonomical studies, such as bone refits analysis were previously 
investigated (Bravo, 2001; Cáceres, 2002; Rosell et al., 2011a,b; Cáceres et al., 2012; Carbonell, 
2012). Following anatomical and taxonomical identification, NR, NISP (Grayson, 1984), MNE (Binford, 
1981; Klein and Cruz-Uribe, 1984; Stiner, 1994), MNI (Bökönyi, 1970) and SSR (Brain, 1969, 1981; 
Lyman, 1994) have been estimated. On the basis of morphological and size characteristics, 
unidentifiable remains were classified according to Bunn (1986). Sex and age at death were 
determined by teeth replacement sequence and dental wear analysis (e.g., Silver, 1969; Bökönyi, 1972; 
Riglet, 1977; Grant, 1982; Mariezkurrena and Altuna, 1983 a,b; Klein and Cruz-Uribe, 1984; Azorit et 
al., 2002). The degree of epiphysis fusions was used in some cases according to Silver (1969) and 
Barone (1976). The seasonality for the ungulates was estimated taking into account both the deciduous 
dentition and the use-wear analysis, according to a well established literature (Smuts, 1974; Grigson, 
1982; Levine, 1982; Mariezkurrena and Altuna, 1983a,b; Carter, 1998, 2005; Guadelli, 1998; Brugal, 
1999; Nowak, 1999). 
Microscopic analyses of bone surfaces were carried out using an Olympus SZ11 stereoscopic 
(magnification up to 110) and ESEM (FEI QUANTA 600) in order to distinguish human, animal or natural 
modifications. 
Concerning anthropic modifications, the study of cutmarks (Binford, 1981; Potts and Shipman, 1981; 
Shipman, 1983; Shipman and Rose, 1983; Shipman et al., 1984), butchering activities (Binford, 1981), 
bone breakage (Bonnichsen, 1979; Bunn, 1983; Villa and Mahieu, 1991; Morales Pérez et al., 2008) 
and diagnostic elements of anthropic breakage, have been achieved (Blumenschine and Selvaggio, 
1988; White, 1992; Capaldo and Blumenschine, 1994; Díez et al., 1999; Fernández-Jalvo et al., 1999; 
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Domínguez-Rodrigo and Barba, 2006; Pickering and Egeland, 2006). 
Regarding burned bones the criteria set forth by Stiner et al. (1995) has been followed. 
Diagnostic elements from carnivore damages have also been recorded (Sutcliffe, 1970; Maguire et al., 
1980; Haynes, 1980; 1983a,b; Binford, 1981; Stiner, 1994; Blumenschine, 1995; Cáceres et al., 2012). 
For postdepositional modifications a well-established literature have been used in order to assess root 
etching (Behrensmeyer, 1978; Morlan 1980; Hesse and Wapnish, 1985; Johnson, 1985; White 1992; 
Lyman, 1994; Fisher, 1995); water activity (Cáceres, 1996, 2002; Fernández-Jalvo and Andrews, 2003), 
trampling (Andrews and Cook, 1985; Agenbroad, 1989; Fiorillo, 1989; Gifford-González, 1989a,b; 
Olsen and Shipman, 1988; Yellen, 1991; Blasco et al., 2008) and weathering (Behrensmeyer, 1978; 
Díez et al., 1999; Cáceres et al., 2002). Bone refits were assessed by employing the methodology 
developed by Fernández-Laso (2010) and following the terminology used by Todd (1983, 1987) and 
Lyman (1994, 2006, 2008). Both mechanical and anatomical  refits have been documented. In all cases 
location, distance and taphonomic modifications, particularly anthropic features have been taken into 
account. We focused on all bones larger than 3 cm, except in the case of burning damage or human 
intentional modifications. Due to the high degree of fragmentation, the majority of the bones have been 
grouped inside large (>300 kg), medium (100-300 kg) and small (<100 kg) weight sizes. Spongy 
fragments were not included in the refitting program as they are particularly difficult to conjoint. Both 
specimens with fresh and dry breakage were taped together with UHU patafix glue-pads, in order to 
allow the study of fracture patterns. All the ambiguous case without clear evidence of human 
intervention have been grouped in dry bone fractures category. 
To fulfil the spatial distribution maps, the software QGIS 2.18.9 Las Palmas has been used. All the 
images were processed with Photoshop CS5. 
4. Results 
4.1 Zooarchaeological and taphonomical layout 
On a total of 6738 large mammal remains recovered, 984 (14.6%) have been anatomically identified. 
Out of the total 38% are smaller than 2 cm, due to the high rate of bone breakage. 
In terms of NISP, MNE and MNI, red deer (Cervus elaphus) and horses (Equus ferus) are the most 
abundant animals, followed by aurochs (Bos primigenius), rhino (Stephanorhinus hemitoechus) and 
chamois (Rupicapra pyrenaica). Within the carnivores, although they are very rare, one bear (Ursus 
sp.), two wolfs (Canis lupus), one fox (Vulpes vulpes) one lynx (Lynx sp.) and four Carnivora fragments 
have been documented. The seasonality estimated by deciduous dentition and use-wear, has led to the 
interpretation of two death periods for ungulates: late autumn/early winter for red deer and spring/early 
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summer for equids and bovids. 
The skeletal composition highlights a marked difference between the taxa. The highest degree of 
skeletal integrity is documented among red deer as reinforced by the survival rates, whereas among 
equids some skeletal parts are generally absent. Rhinoceros and large bovids are mainly represented 
by appendicular skeleton elements. The most abundant anatomical segments (except for equids) are 
mainly stylopodial and basipodial, whereas a low number of axial skeleton and pelvic elements (except 
for red deer) have been documented in all taxa. Also basipodial and acropodial are very scarce. These 
values become clearer when we consider the size classes and the unidentified remains (Rosell et al., 
2011). 
Anthropic modifications are the most common interventions documented on the bone surfaces. Cut 
marks affect 6.7% of the remains, with high values of incisions and lower percentages of scrape and 
chop marks. Bone breakage fulfil an important role in the accumulation remains. The fracture typologies 
(oblique, curved and smooth) indicate that bones are mainly broken in fresh state. Impact flakes and 
percussion notches are the most represented diagnostic elements of anthropogenic breakage. The 
number of burned bones reach 31.4% out of the total, with Grade 1 and 2 among the most 
common, however several bones with double colouring and calcined remains are also documented. 
Carnivore damage is not very important at sublevel Ja. Only 61 remains (0,9%) show tooth-marks with 
scores, pits, punctures and crenulated edges on the diaphyses as the main identified alterations. 
Postdepositional modifications have not caused important vertical movements of the remains, despite 
they have been documented: weathering (79.7% fissures; 10.9% cracks), root-etching (27.37%), water 
activity (2,39% rounding; 0.82% polishing) and trampling (1.80%). 
4.2 Refits 
After a carefully re-examine of the faunal sample, 129 new bone refits have been identified. They 
involve 301 bone fragments: 99 of 2, 18 of 3, 11 of 4 and 1 of 5 remains (Tab. 1). The total number of 
the refitted bones represent 4.5% of the faunal remains and translated into connection lines amount to 
172. 
The taxonomic identification provided excellent results as it was possible on the majority of the finds. 
Among the identified taxa, a total of 96 connection lines have been established. Red deer has the 
largest number of refits (34) affecting 77 elements, followed by horse with 29 refits involving 73 
elements. The bovid takes third place, providing 6 refits with 14 elements, while the rhinoceros only one 
affecting 2 remains. Among the non- taxonomically identified elements all weight sizes have been 
documented, establishing 75 connection lines. Large animals yielded 34 refitted elements involving 81 
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bones, followed by medium-sized mammals with 18 refits and 40 elements, medium-large sized 
mammals with 4 refits and 8 element and 1 refit involving 2 elements documented both for very large 
and small-sized mammals. Among unidentified remains, 3 fragments corresponded to 1 refit. 
The skeletal composition among bone refits show a predominance of the those elements with higher 
nutritional resources in terms of meat and marrow. Zeugopodials, metapodials and stylopodial have the 
highest percentages, whereas among acropodials only one refits on phalanx have been documented. 
Also ribs and coxal bones are very rare. On the contrary cranial elements are very common especially 
among horses. Teeth are the most represented elements, followed by mandibles and some rests of 
maxillary. In the weight sizes category stand out diaphysis, followed by flat bones and a fragment of 
articular epiphysis. 
From our data is possible to confirm that the human activity is the main factor that caused the faunal 
scattering. On the total of the fragments involved into the refitting program, 8.7% are affected by 
cutmarks and 45.5% show evidence of intentional breakage addressed to the marrow extraction. 
Fractures with curved/V- shaped delineations, oblique angles and smooth edges are the most common, 
followed by longitudinal and transversal delineations. In association with breakage patterns, impact 
points were detected in 10.3% of the fragments, cortical and medullar extractions in 0.7%, while only 
1% concern adhering flakes and percussion cones. Also burn damage is very common affecting 22.2% 
of the fragments. In many cases a combination of double or triple colorations have been documented 
among the same refit. There is no evidence of other potential accumulators such as carnivores, 
because only two fragments out of the total (0.7%) show evidence of tooth marks. 
Concerning edaphic, climatic and biologic processes, modifications caused by roots are the most 
common, affecting 56.5% of the fragments. Follows the water activity which affected 9.7% of the bones. 
Rounded and polished bone surfaces are common in sublevel Ja, but most remains show only an initial 
degree. Cracks and fissures were observed in 2.6% of the fragments, such as striae caused by 
trampling. Only 1% of the artefacts show a thin concretion layer due to travertine. 
According to Vaquero and colleagues (Vaquero, 1999b; Martínez Molina and Rando, 2001; Vaquero et 
al., 2012) the surface of sublevel Ja have been divided into six zones, bearing in mind the structural 
units of the shelter, the general characteristics of the remains and the existing gaps caused by former 
excavations (Fig. 4). These zones do not have any behavioural meaning, but are only used to present 
the spatial data. In order to standardise faunal and lithic informations about refits, we propose the same 
subdivision to present the data, that in the discussions will be then interpreted. The identified areas are 
the following: Zone 1 (Lobe 2) squares R-U/41-44; Zone 2 (Lobe 3) or Coveta Ripoll, squares T-V/
48-53; Zone 3 (central-western zones) squares L-Q/ 40-48; Zone 4 (central zone) squares L-Q/49-55; 
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Zone 5 (outer north-eastern zone) squares G-K/40-55; Zone 6 (exterior eastern zone) squares G-R/
56-65. In addition, within these 6 zones, additional spacial units (Isu1, Isu2, Isu3, Csu1, Csu2, Csu3, 
Csu4, Esu1, Esu2, respectively for Internal spatial unit, Central spatial unit and External spatial unit) 
associated with groups of hearths were determined, according to Sañudo et al. (2012). Results will be 
discussed according to the definitions of these authors. 
In the present work, data reading will be mainly oriented towards anthropic refits as the main purpose of 
the study. Anyway anatomical refits or particular cases with important postdepositional interventions will 
be taken into account. All the faunal refits collected in sublevel Ja spread out over the entire excavated 
surface, but they are proportionally more frequent in zones 3, 4 and 6. Both short (between 1 cm and 2 
m) and long distance connections (between 2 and 16.45 m) have been documented (Tab. 1). 
Refitting data will be presented in two distribution maps: the first one includes red deer and medium-
size mammals and the second gather horses, bovids, rhinos and large/very large-size mammals. The 
fragments grouped inside medium-large-size, small-size and unidentified are not taken into account in 
the two groups; the amount of fragments is very low and only two refits (zone 6) show anthropic 
modifications (for references see Tab.2). While a variety of resources were surely available at this site, 
there is a very limited taxonomic variability in sublevel Ja. Only five species of herbivores and some 
carnivores have been identified. For this reason, non-taxonomically remains according to weight-size 
categories were grouped together with identified taxa (belonging to the same weight-size) bearing in 
mind that they are part of the assemblage and that they can belong to the identified individuals. 
From the map (Fig.5) is possible to see the distribution of red deer and medium-size mammal. For red 
deer the most numerous refits contain two fragments (28), followed by three (3) and 4 (3). The 
connections established are on short and long distances (between 3 cm and 10,80 m). Bearing in mind 
the above-mentioned prerequisites, between the anthropic refits we can see that Zones 1 and 2 yielded 
very few remains and no intra or extrazonal refits have been documented. In zone 3 two connection 
lines involving one femur (5.50 m) and one metacarpal (25.3 cm) have been identified. Intentional 
breakage is attested on both refits. Burning damage affect the metacarpal since is located between a 
group of hearths. No postdepositional modifications have been found. Two refits on long distance 
connect zone 3 to 5: one metatarsal (3.25 m) with intentional breakage and root-etching interventions 
and one tibia (12,20 m) broken in green. Zone 4 is the central one of the shelter, characterised by a flat 
area and delimited from the exterior space by a line of blocks. It show a good concentration of red deer 
remains. Two refits (of two fragments) are intrazonal and located in situ without no distance between 
them: one femur show intentional breakage in association with cutmarks, impact point and adhering 
flake and one tibia is interested by breakage, one impact point and cutmarks. Both refits show low 
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degree of combustion, as they are close to a group of hearths (between 1 and 1.5 m). In both cases no 
postdepositional interventions are attested. One long distance refit (10.80 m) of two fragments connect 
zone 4 to 6 and concern a tibia with intentional breakage, impact point and root-etching damage. Zone 
5 is characterised by the presence of two refits: one is intrazonal (3,14 m) affecting a metacarpal 
broken in green. Water action caused polishing in degree 1 and rounding in degree 2. The other one 
connect this area with zone 6 and concern a femoral diaphysis that joint with its percussion cone. In this 
case we can suggest an orientation N-S (with respect to the excavation map) (2.16 m). Zone 6 
represent the exterior part of the shelter. A large general incline and the drainage of the hydrological 
system are the main characteristic of this area. This should be reflected in the conservation of the 
remains and consequently on the identified refits. Instead only three refits (among those anthropic) 
show polishing or rounding at low degree (1 or 2). On short distance 2 refits on humerus (27 cm and in 
situ), 4 on metacarpal (in situ; 3; 9,5 cm; 1.72 m), 2 on tibia (15.6; 82 cm) and one on femur (78 cm) 
were detected. All of them show intentional bone breakage mainly on green bone and in some cases 
associated with impact points or burning damage. Root-etching is the most common agent that affected 
these remains. Water activity was detected, as a concretion layer only on the refit that connect  the 
metacarpal with a distance of 1.72 m. The interested fragment is longer than 10 cm, for this reason we 
can exclude a water activity transport. On long distance 6 connection lines have been detected, 
involving 1 humerus (between 1.64 and 2.45 m), 1 tibia (1060), 1 metapodial (725), 2 metacarpals (418 
and 743 m) and one metatarsal (324). All of them show at least one intervention of green-bone fracture. 
In one case burn damage is attested. Regarding postdepositional agents root-etching affected all the 
elements. One concretion thin layer, weathering cracks and water have also been attested. Only three 
refits are anatomical: two connect consecutive teeth that fit each other (1.48; 3.60 m) and one connect 
a first and second phalanx (45.8 cm). In this latter carnivore damage with some pits, root-etching, 
burning and trampling are attested. 
In addition 2 refits on short distance (zone 3 and 6) and one on long, connecting zone 3 with 6 show 
clear evidence of burning damage. 
Among medium-size mammals only short distance connection lines have been established (between 
2,2 cm and 1,99 m) except for one long connection, located in zone 4 and interesting one burned 
fragment. All refits involve dyaphisis fragments and one a flat bone. In zone 1 one intrazonal refits (72,4 
cm) show bone breakage and burning damage. In zone 3, two intrazonal refits involving a dyaphisis 
and a flat bone document intentional breakage. The dyaphisal fragment show degree 3 of combustion. 
In zone 4 two intrazonal refits show both intentional breakage as dry fracture. Zone 5 document only 
one extrazonal refit that connect with zone 6 at a distance of 1,81 m. A low degree of water activity has 
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been also attested. Zone 6 has documented 5 refits. Anthropic breakage is attested in all fragments and 
in some cases also burning damage. Root and water activity are the main postdepositional 
interventions that affected the fragments. In one case, degree 2 of rounding (on the edges) may have 
transported the fragment (1,99 m). One refit is attested between zone 3  and 5. This is an isolated case 
as it does not spatially belong to any of the two zones. It is located near the line of blocks that delimits 
the outer area of the shelter.  
The map (Fig.6) show the distribution of horse, auroch, rhinoceros, large and very large-size mammals.  
Refits that involve horse fragments are common in all the identified zones, except the number 1, where 
very few remains are documented. In zone 2 two fragments of tibia (in situ) have been  conjoined, 
showing anthropic breakage. In zone 3 two intrazonal refits, concerning a radius (in situ) and radio-ulna 
(3 elements) on long distance (between 77 cm and 6,90 m) have been documented. Both show 
intentional breakage and impact point. On the refit that involve a radio-ulna also recoil and burning 
damage have been recorded. One interzonale refit connect zone 3 with 6. It concern a radio-ulna 
connected by a distance of 10,40 m, with intentional breakage, impact points, recoils, cutmarks and 
burn damage. In zone 4, one intrazonal and three extrazonal refits have been identified. Intrazonal refit 
regard a fragment of tibia that show also evidence of trampling. The vertical distance is about 22 cm. 
Among extrazonal refits, one humerus connect with zone 3 (12,17 m), whereas the others with zone 6 
and concern one tibia and one metatarsal. All the fragments involved show evidence of intentional 
breakage and impact points. Root-etching is very common in all the elements. In zone 5 a low 
percentage of horse remains have been recovered, establishing one refit on mandible, connected by a 
short line of 14,3 cm. Zone 6 documented 3 refits on short and one on long  distance. For the first group 
the elements involved are tibia, coxal and metacarpal, attesting intentional breakage. Only the fragment 
of tibia show damage caused by water, which is not the cause of the displacement as the connection is 
only of 7 cm. One refit on metapodial, involving 4 elements document both short and long connection 
up to a maximum of 4,40 m. Only bone breakage and root-etching have been attested.  Among 
anatomical refits showing anthropic interventions we established: a long connection (6,54 m) involving 
two consecutive teeth between zone 5 and 6, one mandible with teeth in zone 3 at a distance of 2,30 m 
and one refit on maxillary with teeth involving true elements (between 3,42 and 14,50 m) that connect 
zone 3,5 and 6, passing through zone 4. 
Among identified taxa belonging to large size, aurochs return anthropic refits on short distance in zone 
3, 4 and 6 and long-distance extrazonal connections between zone 3 and 6. In zone 3 one metatarsal 
with bone breakage refits at a distance of 26 cm. In zone 4 two fragments of humerus with intentional 
breakage, impact point, cutmarks and burning damage are connected in short distance (77 cm). Two 
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fragments of ulna in zone 6 did not established a connection line as it concern the same fragment, 
recovered in situ. Between zone 3 and 6 two long connection lines (9,70 and 16,75 m) regard 
respectively one femur and one tibia. In all cases anthropic breakage is the common element, followed 
by impact point and one cortical extraction. In all the fragments root-etching have been documented. 
Concerning anatomical refits, one mandible have been conjoined with its right premolars. To underline 
the anthropic intervention aimed to the breakage. 
As for rhinoceros one refit located in zone 6 and involving two fragments of humerus, drawn a  short 
connection line (74 cm). 
The category of large-size mammals reflects a different situations. Long and short connections are 
almost the same, for a total of 14 and 12 lines respectively. The distances between the lines are 
included between 1 cm and 16,45 m. For some elements the anatomical portion has been attributed. As 
for the other taxa described, zones 1 and 2 are poorly represented. In the first case two fragments on 
long bones connect zone 1 to 3 with a distance of 5,73 m. Bone breakage, cutmarks and burn damage 
have been attested. Zone 2 returned a short distance (1,1 cm) refit that affects two fragments of 
diaphysis with intentional breakage and one refit on long distance (6,61 m) providing a connection with 
the central are of the shelter (zone 4). Bone breakage with percussion and impact point are attested. 
Low degree of burning (1) is present on the fragment recovered in zone 2. In this area a group of 
hearths close to the rock wall have been documented. 
In zone 3, 5 intrazonal refits have been identified, involving one femur (3,22 m), 3 diaphysis (6,6 cm 
and in situ) and one flat bone in situ. Only this latter didn’t show combustion damages, whereas the 
other documented degree 1 to 3 of burning. This fact is supported by the presence of two groups of 
hearths, respectively on the right and left side of the Pit 2 zone. 
Five fragments of diaphysis, translated in two refits, connect zone 3 to 4 with long distances (between 
2,89 and 11,75 m). Anthropic interventions concern fracturing whereas except for roots, other 
postdepositional modifications are absent. Another long-distance refit (15,16 m) allow to joint two 
fragments of diaphysis between zone 3 and 5. One fragment is affected by degree 1 of combustion. 
Zone 4 proportioned 5 refits on diaphysis, containing 2 fragments. The shorter connection lines is about 
3,1 cm, and the longest just to a maximum of 3,57 m. All the fragments documented clear percussion 
marks, while 5 of them show also burning damage (degree 1 and 2). Even in this case, this fact is 
supported by the presence of combustion structures, recovered in this central area of the shelter. 
One long connection line (14,80 m) that relate two diaphysis fragments draw a line that connect zone 4 
to 6. Zone 5 established two refits: one on short distance (6,7 cm) involving two fragments of diaphysis 
and one on long distance, involving 3 fragments (between 1,95 and 7 m). Bone breakage, cutmarks 
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and root are the interventions documented. Three long-distance connection lines connect zone 5 to 6: 
one femur (16,45 m) and two diaphysis (3,65 and 11,60 m). In addition to anthropic breakage, the two 
diaphysis document cracking fissures, localized trampling and degree 3 of burning. 
Zone 6 documented 3 refits on short distance and one long connection. In the first group 1 radio (1 m) 
and two diaphysis (1,10 and 1,14 m) are involved. The conjoined radio show a high degree of anthropic 
intervention, attested by the presence of breakage, impact point, adhering flake and burning damage, 
whereas the others are interested only by breakage patterns. In all cases root have been documented. 
The long connection have been establish among two fragments of tibia (7 m). Bone breakage in 
association with cutmarks have been documented on the surface. Trampling damage on low degree 
(isolated) have been also attested. 
Among refits that didn’t show breakage patterns, three cases show clear signs of burning damage: one 
mandible (22 cm) located in zone 6, 1 diaphysis involving 3 elements (between 1,22 and 5 m) located 
in zone 6 and one flat bone that connect zone 3 to 4 (11,40 m). 
Among very-large-size mammals 1 refit involving two diaphysis elements on short distance (2 m) have 
been documented in zone 4. 
5. Discussion 
The present work, focused on the analysis of bone remains and refits of sublevel Ja, show a high 
degree of anthropisation reflected both in the record and in the occupation of the space. The presence 
of lithic and faunal remains is consistently associated to different identified hearths. Out of the total 
6738 fragments have been recovered. In terms of NISP, NME and MNI, red deer and horses are the 
most abundant animals,  accompanied by other herbivores as aurochs, rhinoceros and some 
individuals of Pyrenean chamois. The family of carnivores show a scarse skeletal representation, with 
some individuals of ursids, canids and a lynx. Ages at death reveals that adult individuals are most 
common, although infantile and juvenile individuals show high number among small animals. The 
seasonality, assessed by deciduous and permanent dentition, suggest two death periods: late autumn/
early winter for red deer and spring for equids and aurochs (Rosell et al., 2012b). 
Compared to weight sizes, we can observe a great diversity: medium-sized mammals are the most 
abundant, followed by large-size, whereas small-size are scarse. The skeletal representation document 
all the anatomical segment for medium and small-size, whereas among large-size, cranial and 
appendicular elements are the most abundant, faced with a poor representation of the axial skeleton. 
With this data we can confirm that hominids occupying sublevel Ja, fulfilled a differential transport of the 
animal carcasses into the site, according to the weight-size category. 
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The intense exploitation of animal resources, documented by the data obtained, profiles man as the 
main alteration agent of the level. Following the transformation process of meat resources, the study of 
cutmarks permitted to identify the main exploitation activities: removal of the skin and viscera, 
dismembering, disarticulation and defleshing. 
Anthropogenic activity is also well attested thanks to the evidences of intentional breakage and burning. 
Out of the total 804 bones show diagnostic elements of anthropogenic fracture: mainly percussion 
cones and cortical flakes (in large and medium-sized animals) while percussion marks and impact 
points are less frequent. These traces allowed to identify specific breakage patterns, documented also 
during the refitting plan. Intentional breakage is more frequent in large animals (equids, bovids and 
rhinoceros) than among cervids and medium and small-sized animals. According to Lyman (1984) large 
animal bones are denser and thicker, for this more difficult to break. Perhaps for this reason we find 
more repetitive evidence of breakage among the large animals. Some peeling fractures are also 
attested, mainly appearing on medium-sized and small animals. The presence of a large number of 
longitudinal (with right or oblique edges and soft surfaces) and transversal fractures (with oblique edges 
and soft surfaces) indicates the predominance of fresh breakage (Rosell, 2001). Regarding burned 
remains, 2113 fragments show different degrees: degree 1 (brown) stand out, followed by 2 and 3. 
Many remains have double colorations due to the fact that the entire surface has not been exposed to 
fire at the same intensity. Some of these double colorations are located on the same side. This may be 
related to the habit of roasting pieces of meat previous to defleshing activities. This data is attested also 
by experimental works (Rosell, 2001). 
The other types of alterations, identified on the record, affected remains less intensively than those 
produced by hominids, confirming the above-mentioned idea. Carnivore remains and traces of their 
activity are very scarse: 0,9% of the total show toothmarks on herbivore remains, mostly identified on 
long bones and mainly on diaphyses of large and medium-size animals. The distribution is scattered 
over the entire surface of the shelter. 
Modifications related to plant activity are very common (mainly scores and perforations) and present in 
27.4% of the macro mammal fossils. This activity does not show any selection related to the species, 
age or the skeletal elements of animals, but a preference for unburned remains has been detected; 
only 3.25% of burned remains is altered by roots. Water activity identified through the presence of 
rounding (2.39%) and/or polishing (0.82%)  show  the  initial  stages  (P1-P3,  R1-R3).  All  skeletal 
portions  and  animals  of  every  size, except carnivore and rabbits have been affected. A poor quantity 
of remains show damages caused by manganese oxides (0.1%), trampling (1.80%), fissures and 
cracks (0.95%). In general no mechanisms or taphonomic processes which may have distorted any of 
!147
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
the associations of sublevel Ja have been detected (Cáceres, 2012). 
According to Vaquero and colleagues (Vaquero, 1997; Vaquero and Pastó, 2001; Rosell, 2001; 
Carbonell and Rosell, 2004) the bones discarded once the nutrients had been removed, led to an 
accumulation of remains which made possible to reconstruct occupational patterns. In this sense, the 
analysis carried out in this work provide us new points of discussions, to add to the hypotheses already 
suggested in previous studies (Carbonell, 2012). 
The average distance of the connection lines is the following: 2,34 m for cervids, 3,30 m for equids, 
3,33 m for aurochs, 3,60 m for large-size mammals and 56 cm for medium-size. If we sum the two 
categories previously mentioned we have an average of 1,45 m for cervids and medium-size and 3,41 
m for equids, aurochs and large-size. Among rhinoceros, very large, large-medium and small-sized 
mammals and unidentified remains the average distance have been not calculated cause to the poor 
informations documented. We can point out that the highest degree of movement was found among 
elements of large animals (Fig. 7). 
The most numerous refits have two fragments (99), followed by 3 fragments (18), 4 fragments (11) and 
5 (1). Out of the total, 74 short- and 55 long distances have been documented, reaching respectively 
the 57% and 43% of the total connections. Despite a clear preponderance of short connection lines, 
elements conjoined on long distances are abundant and concern not only small but also large remains; 
from hemimandibles and teeth to humerus, femur, tibia, radio-ulna and metapodials (both metacarpals 
and metatarsals). 
A different pattern of mobility and use of the space within the site, have been identified among the main 
specimens. Refits belonging to red deer show both short and long connections, involving mainly long 
bones and in some cases teeth, hemimandible and one phalanx. In any case, the short-distance trend 
is the same of medium-size mammals. There are no refits in the internal spacial unit 1 and 2 (belonging 
to zones 2 and 6). Generally, refits located in situ, within the spatial units are always associated with 
hearth groups. There are no clear connections within hearths of different areas. The most intensive 
areas, both for remains and refits, have been documented in zone 3, 4, 5 and 6, whine zones 1 and 2 
are rather marginal. This datum agrees with the low presence of remains, attributed to red deer. 
In general cervids remains tend to be more scattered than those of horse to which we will later refer. 
From the data obtained it seems quite clear the trend of remains movement from the central areas to 
the peripheral ones. Zone 3 and 4, representing the central ones (Csu2, 3 and 4) show long 
connections lines, linking them  to the outer areas of the shelter. According to Binford (1978a,b) these 
areas could be considered as toss. 
All the refits belonging to medium-size mammals are at a short distance. Only one case shows a 
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connection of 2.75 m (medium length). In spite of red deer, only zones 3 and 4 show a high 
concentration of remains, followed by zone 2, while zones 1, 5 and 6 are rather marginal, despite the 
presence of some refits. From this perspective, no relationship between areas can be observed 
between medium-size mammals. In most cases, refits are associated with combustion structures, 
documented within the spacial units. So, zones characterised as accumulating refuse areas do not 
seem to be present. To underline, three refits connecting burned remains, are located in zones 3 and 4. 
This data fits well with the general distribution of the remains. 
For this first group of specimens both short as well as long distance refits have been documented. This 
can suggest both the presence of small groups and the use of single and isolated areas at different 
moments and large groups requiring more space to carry out their activities (activity areas and toss 
zones). 
Refits involving horse remains show a different situation: more long than short connection lines have 
been documented. In many cases teeth and cranial elements are involved, according to the different 
transport selection previously described. Zones 3,4 and 6 show the high concentration of remains and 
refits, unlike red deer. Zone 1, 5 and 2 are on the background even if a refit on tibia have been 
documented in Zone 2, in association with hearths. The lines distribution show more links between 
adjacent areas, which are part of the same Zone and which relate combustion structures. This is the 
case of Zone 3 and 4, where a high number of connections was found in the Csu 2, 3 and 4. Both short 
and long-distance refits connect the areas but also  the combustion structures recovered. A trend 
similar to that of deer was found in the connection between the inner and outer areas of the shelter. 
This can be related to activities of cleaning or adaptation of spaces. Among horse, the are many refits 
involving more than two fragments; this data is supported by the presence of anatomical refits involving 
teeth and jaws, showing clear signs of combustion. To point out a long distance  refits (2.43 m) where 
trampling damage was documented. The vertical distance between the two fragments is 33 cm. It can 
not therefore be excluded that these remains have been moved by non-anthropic agents. 
Auroch remains provide poor data on refits to suggest certain hypotheses as in the cases described 
above. The areas affected by the local remains are 3 and 4, with a brief event documented also in the 
outer zone 6, where remains appear scattered. Central spatial units 2 and 4 document three short-
distance refits, in association with hearths. The two long connections mean that there are more intense 
events, suggesting connections to outside zone 6. We can assume the existence of the same pattern 
documented within the category of large-sized animals: the use of external areas as refusals. 
A single refit documented on two fragments of rhino humerus, documented a short distance connection, 
located in Zone 6. 
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Within the category of large-sized animals, we see once again the same trend documented for horse 
remains. The connection lines (short and long) are equal in number, suggesting a mixture of 
occupations. It should be emphasized the presence of refits in Zone 1 and 2, linked with the central 
zones 3 and 4. We can suggest a synchronicity and temporal relationship between these areas. Most 
shorts refits are located in the central  areas and are always relate to the presence of fireplaces. 
Starting from here, the remains of large-sized animals would be moved to peripheral areas 5 and 6, as 
documented by long connections. 
The obtained data allow to reinforce the hypotheses obtained in previous studies (Bravo, 2001; 
Carbonell, 2012; Rosell et al., 2012a, b). Faunal refits of sublevel Ja show both synchronic and 
diachronic events patterns. A combination of large and limited surfaces are observed on the entire 
surface of the sublevel Ja. In order to support these hypotheses, bone refits have to be checked 
against the data offered by lithic refitting. The lithic studies showed that the main factor of spatial 
variability was related to artifact size. A basic difference was detected between high-density inner areas 
(from row M to the shelter wall), characterised by a clear dominance of very small remains, and low-
density outer areas (beyond the line of blocks) in which large and very large remains were more 
abundant. The areas close to the wall, inside the dripline, were characterized as hearth-related 
household areas, were knapping activities were preferentially carried out. Inner areas would be drop 
zone. On the other hand, the unprotected zone beyond the dripline would not be an activity locus, but a 
refuse area where large artefacts would be tossed out from the inner domestic areas. Other spatial 
differences were associated to the segregated location of certain activities: a cluster of limestone 
fragments (L44-45 and M44-45) was explained in this way. However, functionally specialized areas 
were uncommon, since most activities were carried out in the multifunctional hearth-related areas. 
To test and reinforce our data, we have to discuss also some issues raised by interdisciplinary studies, 
carried out in other levels of Abric Romaní. Primary and immediate anthropogenic accesses to the 
carcasses (mainly horses and red deer, sometimes combined to bovids) and well-established patterns 
of animal processing are observed in all the levels. The emerged differences could be explained from 
dissimilar human occupational patterns: presence of small groups with reduced use of the space at 
Level H (isolated activity areas without temporal relationships between them); short-term human 
occupations, carried out by several groups at different times, with at least one occupational event of 
higher intensity in Level I; intermediate intensity occupations with continuative and short-term patterns 
in Level K; short-repeated occupation patterns in Level L; long-term, more intense occupations, 
characterized by larger groups in Level M (similar to those established for Level J) and synchronicity 
between the inside activity area and others of level O, combined with diachronic moments of activity 
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inside the same area. The identification of domestic zone, supported by the location of knapped tools 
and bones with anthropogenic marks, identifies one of the main recurrent patterns (Gabucio et al., 
2014a, Chacon et al., 2015). 
Abric Romaní played an important role in the course of the spatial exploitation of the human groups 
within this territory. Some repeated occupational patterns, indicate that human groups that inhabited 
this site maintained traditions through time, but also that they used the space in a different way, 
depending on the type of use and time took to carry out the different activities. 
6. Conclusions 
The research topics raised in this paper shows that refitting is a powerful tool that enhances the quality 
and strength of archaeological studies. According to the refitting data, faunal assemblage of sublevel Ja 
seem to  be the result of a mixture of short-term human occupations, carried out by several groups at 
different times and long-term occupations, with events of higher intensity. 
Different carcasses treatment modalities have been documented depending on the weight of size. 
Despite the variety of resources surely available at this site, red deer and horses are the most abundant 
animals, hunted by Neanderthals. It is important to underscore the stable and recurring presence of 
these two taxa in all the archaeological layers (Sánchez, 1989; Carbonell and Vaquero, 1996). The 
choice to present the data by groups of identified taxa and weight-size was dictated by the high 
fragmentation of the sample  due to anthropic activity: it is assumed that unidentified remains belong, 
by association, to anatomically identified ones. The degree of anthropisation is well established for the 
presence of hearths, stone-tool production areas and carcass processing areas, as documented by the 
presence of butchering marks, bone breakage and thermo-alteration of all remains. 
In general, bone remains appear scattered over the entire surface of the sublevel, in association with 
combustion structures. The central sector of the site is the most exploited, as it is the most flat area, 
protected by large blocks and therefore more suitable for settlement. The presence of this evidence and 
a large number of hearths distributed throughout the occupied area suggests that sublevel Ja played 
the role of “central camp” (being the product of various occupations of prolonged intensity) but also as 
place for short visits, maybe reiterated in time. Periods of inhabitability would have allowed the intrusion 
of carnivores who take advantage of the abandoned remains of man. 
On the basis of our results, Abric Romaní can be considered a site model in order to carry out refitting 
analysis on faunal materials. From this perspective, this work corroborates to improve the data 
previously obtained, contributing to understand the subsistence strategies of the human groups of the 
Abric Romaní. 
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Fig. 1 GEOGRAPHICAL LOCALISATION OF ABRIC Romaní (BASE MAP 
z
Fig. 2 STRATIGRAPHY OF A. R. AND U-SERIES DATES OF THE ARCHAEOLOGICAL 
LEVELS (from Chacón et al., 2013)
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
!153
Fig. 3 SURFACE OF SUBLEVEL JA DURING THE 1994 FIELD SEASON. OF INTEREST SOME OF 
THE COMBUSTION STRUCTURES FOUND IN THIS LEVEL. IN THE BACK OF THE SHELTER, 
COVETA RIPOLL
Fig. 4 ZONES DEFINED FOR THE PRESENTATION OF SPATIAL DATA IN SUBLEVEL JA
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Tab. 1 FAUNAL REFITS ACCORDING TO TAXA CATEGORIES. LEGEND: CM: cutmarks; BnBr: bone breakage; IP: impact point; CE: 
cortical extractions; AF: adhering flakes; PC: percussion cones; B: burned; C: carnivore; Rt: root-etching; Wa: water abrasion; T: trampling; 
C: concretion; W: weathering; Dry Br: dry breakage.
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Fig. 5 GIS SPATIAL DISTRIBUTION OF CERVUS ELAPHUS (GREEN) AND MEDIUM SIZE MAMMALS (VIOLET) 
WITH CONNECTION LINES ESTABLISHED ON THE BASIS OF FAUNAL REFITS
Fig. 6 GIS SPATIAL DISTRIBUTION OF BOS PRIMIGENIUS (RED), EQUUS FERUS (YELLOW), 
STEPHANORINUS HEMITHOECUS (BLACK), VERY LARGE (BLUE) AND LARGE MAMMALS (GREEN), WITH 
CONNECTION LINES ESTABLISCHED ON THE BASIS OF FAUNAL REFITS.
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Fig. 7 
A: EXAMPLE OF SHORT-DISTANCE REFITS: HUMERUS OF STEPHANORINUS 
HEMITOECHUS WITH ANTHROPIC BREAKAGE AND PERCUSSION IMPACT; 
B: EXAMPLE OF ANATOMICAL REFITS ON THE 1 PHALANX OF CERVUS 
ELAPHUS; 
C: EXAMPLE OF EQUUS FERUS REFITTED BONES ON LOND DISTANCE ON 
RADIO/ ULNA; 
D: EXAMPLE OF BOS PRIMIGENIUS REFITTED BONES, ON LONG-DISTANCE: 
FEMUR WITH ANTHROPIC FRACTURE AND PERCUSSION MARKS
D
B
A C
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5. RESULTS 
5.3 BONE REFITS AT LEVEL 37 OF RIPARO TAGLIENTE: TESTING 
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Abstract 
It is widely recognized that the application of refitting, firstly performed during 70's and 80's, can help to 
entangle a wide variety of research topics. The faunal material offers a good refitting potential, allowing 
for a detailed study of subsistence strategies by means of spatial distributions. Refitting data provide 
the means to reconstruct the social, behavioural and economic aspects of the past societies. On a 
spatial scale, they can be used to measure the degree of horizontal and vertical dispersal, and to 
assess the natural or anthropic disturbance on the site. 
This paper aims to identify the patterns of Neanderthals subsistence in the Mousterian level 37 of 
Riparo Tagliente (Verona, Italy). By means of bone refits, possible activities areas (domestic or working) 
have been investigated. In spite of some stratigraphical problems, this site was chosen for the rich 
archaeological records of lithic and faunal remains and for the high level of anthropisation. This field of 
application, tested for the first time in this site, allowed to understand the occupation and subsistence 
patterns of Neanderthals, within the  site and in the framework of Middle Palaeolithic. 
Keywords: Bones refitting, Middle Palaeolithic, Riparo Tagliente, connecting areas, spatial distribution, 
Neanderthal occupational models. 
1. Introduction 
In Palaeolithic studies is very important, as well as necessary, to shed light on the organization of the 
living floors of the archaeological sites. The main difficulty lies in the paucity of evidences, that makes 
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difficult the comprehension of the daily life in prehistoric times. For several years, the spatial 
organization of the lithic and faunal record, and its subsequent interpretations have been limited for 
several reasons. The first relates to the excavation's methodology employed: it is necessary to have an 
excavation extended for the whole surface occupied, which allow to document all the three-
dimensionally archaeological evidences. The second refers to the sedimentary conditions, which have 
to benefit of a low alteration due to postdepositional events. It is necessary that the remains stay in their 
original position, or at least that they are poorly affected by these events. It would be ideal a rapid 
sedimentary environment, which limits the accumulation of the different settlement impacts, and that 
does not conceal the  spatial associations. 
For several years, has been supported the idea that the Middle Palaeolithic occupations were marked 
by simple spatial organization models, repeated in the time, with a distribution of the remains in 
concrete points of the site and where the hominids realized their activities without any kind of spatial 
organization. The deposits would therefore be employed for small groups, during a short period of time, 
reflecting a behaviour reiterated in the course of time (Mellars, 1996; Pettitt, 1997). 
Over the past years, thanks to the changing of the methodologies applied to the study of the spatial 
distribution of the archaeological remains, this idea was abandoned. In some Middle Palaeolithic sites, 
a lot of evidences, that allow us to make a clear distinction between the occupational patterns of Middle 
and Upper Palaeolithic, have been documented (Meignen and Brugal, 1993; Vaquero et al. 1997; 
Henry, 1998, 2003; Vaquero, 1999a; Martínez and Rando, 2001; Henry et al., 2004; Mora et al., 2004; 
Vaquero et al. 2004; Sañudo and Fernández, 2007). 
The comparison with ethnographical models has facilitated the understandings of some aspects of the 
sites organizations. According to the interpretation of eminent scholars (Yellen, 1977; Binford, 1980, 
1983, 1998a,b; Coinman et al., 1986; Audouze, 1987; Yar, 1994), several important aspects allow us to 
define the type of occupation between home-base sites, camps with specialized activities and bivouacs. 
The variations between these models, are explained as seasonal displacements, or attributable to 
structure's changes of the groups, related to the variability and availability of the local resources. The 
interpretations of the Mousterian settlement dynamics have used these patterns, based on the 
observations of current hunter-gatherers populations (Brooks, 1998; Conrad et al., 1998). 
An important contribution, to better understand these patterns, is a methodology based on 
zooarchaeological data and faunal refits. These technique has been applied successfully in several 
archaeological assemblages, showing different occupational strategies based on the connection 
between accumulation areas. This work includes the analyses of bone refits of faunal remains, 
recovered in level 37 of Riparo Tagliente (60-30 kyrs for the whole sequence of levels from 39 to 31). 
!172
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
The main goal is the identification of the Middle Palaeolithic's settlement patterns, the differentiations of 
the activities areas and the recognition of any development in subsistence strategies, carried out with 
spatial distribution. Given the small area from which these remains were collected, it is therefore 
prudent to consider all the patterns emerging from these distribution data. 
This work is intended as preliminary and we will need additional confirmation through future 
excavations. 
2. The Riparo Tagliente site 
The site is located in the Lessini Mountains, on the left slope of Valpantena, at 226 m a.s.l., in the 
municipality of Stallavena di Grezzana (Verona, Italy). Sets at the base of Tregnago Mount cliff, few 
meters above the valley floods, and formed by Jurassic-oolitic limestones, this shelter, occupied in the 
past a strategic position. It stands about halfway from the plain and the top of the limestone plateau, at 
the crossway between different topographic situations: the plain, the valley bottom, the rocky slopes 
and the top of the massif (Fig. 1; Fig. 2). During the Eemian period, the creek Progno of Valpantena, 
which flows today in the proximity of the site, eroded the limestone of the Lessini plateau, recording a 
very deep overhang, before retiring in another area of the valley. This allowed the hunter-gatherers of 
the Middle and Upper Palaeolithic, have an excellent refuge area. Human settlement lasted 
continuously from the Middle Palaeolithic to the Late Glacial, when the shelter was abandoned. A sterile 
clay Holocene sediment, coming from the valley sides sealed all the deposits. Only a crack, used 
during the Middle Age to dig an entrance, caused the destruction of the most of the Mousterian and 
Epigravettian inner stratigraphical series, allowing the preservation of the lowermost part of the deposits 
and setting a limit to the data collection. 
At first identified by G. Solinas, the shelter was reported for the first time in 1958, by Francesco 
Tagliente, to the Civic Natural History Museum of Verona (Tagliente, 1981-82). The first regular 
excavations were  conducted from 1962 to 1964 and directed by Prof. Zorzi (1962), with the 
participation of Prof. Pasa and Mr. Mezzena (Zorzi, 1962; Zorzi and Mezzena, 1963; Mezzena, 1964; 
Pasa and Mezzena, 1964). The excavations interested only a square meter survey. After the sudden 
death, field work started again in 1967, in collaboration with the C.N.H.M. of Verona and the University 
of Ferrara, until 2009. Currently in progress, the field campaign are carried out under the direction of 
Prof. Fontana for the Epigravettian series, and Prof.s Peretto and Thun Hohenstein for the Mousterian 
one. 
The excavations pointed out over 4,60 m deep stratigraphy, formed by two main deposits separated by 
a river erosion: a lower deposit with Mousterian and Aurignacian industries, and an upper with Late 
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Epigravettian record (Bartolomei et al., 1982, 1984; Fontana and Guerreschi, 2007). A lot of 
sedimentology, palaeopedology and petrography studies, have shown that the deposits formation, is 
due to exogenous and endogenous agents, put in place by colluvial, aeolian, thermo-clastic, 
gelifluction, pedogenetic and anthropogenic processes (Bartolomei et al., 1982). Except for those 
anthropogenic, their succession in the stratigraphic sequence reflect the effect of climatic cycles. The 
lower stratigraphic sequence, covers a chronology ranging from 60.000 to 32-30.000 years BP, 
corresponding with the beginning of the Würm glaciation (MIS 3) and associated to Mousterian and 
Aurignacian lithic industries (Bartolomei et al., 1984; Fontana et al., 2002) (Fig. 3). The basal unit is 
made up of the rock on which the shelter originated,  while at the top, an erosion surface divide it from 
the upper layer. The deposits have been studied in two  areas: the sector II that correspond to the inner 
part, and the sector I that correspond to the outer one. 
Palynological analysis have permitted to reconstruct the palaeoenvironment, describing the changes 
occurred in all the sequence, in spite of some hiatus due to the low quantity of pollen in the cuts 51a 
and 33b (Bartolomei et al., 1982). The cuts from 50 to 39 are characterised by the presence of a 
steppe-continental environment, where Pinus in the variety of sylvestris-mugo (35-40%), Juniperus 
(10-12%), Betula (3-5%) and Tilia, although rare (1-2%) are the most important species. Among the 
herbaceous, Graminaceae and Compositae Liguliflorae seems to dominate (Cattani, 1994). From the 
cuts 39 to 31, some variations have been documented, and the climate become progressively more 
temperate and humid. Decrease the diffusion of Pinus (10%), increments the presence of Tilia (5-13%) 
and Quercus sort robur appear as a new species. It is observed an enrichment of herbaceous, among 
which Graminaceae and Compositae Liguliflorae prevail. 
The analysis based on micromammals remains, support the data obtained form environmental analysis 
(Bartolomei et al., 1982). 
The industries in all these deposits are Mousterian (Bartolomei et al., 1982; Arzarello and Peretto, 
2001; Bertola, 2001; Arzarello, 2002, 2004; Buonsanto, 2011). 
Data concerning faunal exploitation, have been carried out by Thun Hohenstein (2001, 2006). Both 
zooarchaeological and taphonomical analysis have been undertaken, in order to recognise the patterns 
of fragmentation, and the modalities of faunal exploitation. All the results will be analysed in detail in the 
Results section. 
2.1. Level 37 
Middle Palaeolithic deposits have been excavated during the years 1974, 1975, 1978, 1979, 1980, 
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1985, 1998 and 1999 in both the sectors (I-outer part, II-inner part). The documentation about the 
description of the sediments in each cut, is reported by the excavation diaries and the old publications. 
Level 37 have been explored in squares 614, 615, 616, 617, 632, 634, 635, 636, 637, 534, 554, 574 
concerning the sector II (9 square meter) and in squares 3, 7, 8, 9, 10, 11, 12, 13, 14 for the sector I (7 
square meter). In general, is characterised by a loam soil with abundant rubble (Bartolomei et al., 1982; 
Guerreschi et al., 2002). 
According to the sediment characteristics, it has been possible to carry out a correlation between the 
stratigraphic sequences of the two surveys, up to the cut 42, because in the external survey only the 
upper Mousterian limits of the series were identified. In our case, level 37 offers the faunal material of 
both surveys. The depth of the level is about 7 cm in the squares 634/4-5-6-7-8-9 and 534/7-8-9. It was 
divided into three cuts: 37; 37a (sq. 534, 554, 574, 614) rich in charcoals and darker matrix, for the 
presence of a probable  hearth in the square 554/1-3-4-6-7, and 37b (sq. 534 and 554). It corresponds 
to cuts 31µ (37), 31ν (37a) and 31ζ (37b) in squares 14 and 15. Each of these levels was later divided 
into further cuts, classified according to the greek alphabet: 37α, 37αI, 37αII, 37αI+αII, 37α+β, 37β, 
37βI, 37βII, 37βI+βII; 37aα, 37aαI, 37aαII, 37aα+β, 37aβ, 37aβI, 37aβII; 37bα, 37bαI, 37bαII, 37bβ, 
37bβI, 37bβII. The choice of take action through cuts (within each level) was dictated by the increase in 
thickness of the sediments towards the outside of the shelter. The sample analysed will be treated as a 
single level from the moment that all the faunal remains unify those recovered in the different cuts. 
3. Materials and methods 
The material under consideration is the result of a re-analysis, from a zooarchaeological and 
taphonomical perspective, of the faunal assemblage recovered in the level 37 and in its relatives cuts. 
The study was just carried out by Dr. Thun Hohenstein (2001) during her PhD project, and published in 
reviews (Aimar et al., 1997, 1998, 2000; Malerba and Giacobini, 1998; Thun Hohenstein, 1999, 2004, 
2006; Thun Hohenstein et al., 2000, 2001; Thun Hohenstein and Peretto, 2005). The main objective is 
to review and improve the data, at time distance, introducing a standardised refitting methodology, that 
in the case of Riparo Tagliente has never been tested until now (Fernández-Laso, 2010; Rosell et al., 
2012 a,b; Gabucio, 2014). All the faunal remains with provenance information, have been examined in 
the macro-mammals laboratory of the University of Ferrara, using the osteological reference collection 
and various comparative anatomy atlases (Lavocat, 1966; Pales and Lambert, 1970; Barone, 1980; 
Hillson, 1990, 1992). 
Zooarchaeological and taphonomical analyses, can be summarized as follows. To assess the 
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completeness of the sample, NR (Number of Remains), NISP (Number of Identified Specimens), MNE 
(Minimum Number of Elements), MNI (Minimum Number of Individuals) (Brain, 1981; Lyman, 1994) and 
MAU index have been used (Binford, 1981a). For the classification of unidentified remains, bones have 
been grouped into weight sizes, following the criteria established by Bunn (1986) and compared with 
taxonomically identified specimens, attributed to the same size-class. Additionally were classified into 
long, flat and articular bone. The age at death was analysed on the basis of teeth replacement 
sequence and dental wear (Silver, 1969; Bökony, 1972; Grant, 1982; Mariezkurrena and Altuna, 
1983a,b; Klein and Cruz-Uribe, 1984). 
Alterations observed on bone surfaces (anthropic and natural modification) were examined at both 
macroscopic and microscopic level in the laboratory of Ferrara, using a normal lamp and a 
stereomicroscope (LEICA S6D Greenough) with magnification ranging from 0.6X to 60 X. Evidence of 
anthropogenic modifications has been achieved by taking into account the type, position and orientation 
of the cutmarks, the intentional bone breakage and the damage caused by (percussion notches, impact 
flakes, percussion pits) and the burning patterns, especially for the analysis of the refits (Walker and 
Long, 1977; Binford, 1981; Brain, 1981; Potts and Shipman, 1981; Shipman, 1981, 1983; Shipman and 
Rose, 1983, 1984, 1988; Bromage and Boyde, 1984; Shipman et al., 1984a; Blumenschine and 
Selvaggio, 1988; Noe-Nygaard, 1989; Villa and Mahieu, 1991; Capaldo and Blumenschine, 1994; 
Aimar and Giacobini, 1994, 1995; Ly m a n  1 9 9 4 ;  Malerba and Giacobini, 1994, 1995; 
Blumenschine, 1995; Giacobini, 1995; Fisher, 1995; Domínguez-Rodrigo and Piqueras, 2003; 
Pickering and Egeland, 2006). 
The colour of the bones (except for those burned) was recorded by Munsell Soil Color Chart (1946) in 
order to classify the degree of modification, due to natural sedimentation and erosion processes. 
The state of burning was documented in all fragments (identified or not) according to Stiner et al. 
(1995).  
In regard to carnivore damage, the type and location of marks have been recorded (Sutcliffe, 1970; 
Haynes, 1980, 1983a,b; Maguire et al., 1980; Binford, 1981; Bunn, 1981; Blumenschine and Selvaggio, 
1988; Blumenschine, 1991, 1995; Stiner, 1994; Fisher, 1995; Rosell and Blasco, 2008, 2009). 
Natural postdepositional modifications have been identified in all the fragments, with a wide variety, 
according to the established literature: roots etching (Behrensmeyer, 1978; Fernández-Jalvo, 1992; 
Cáceres, 2002); water polishing (Cáceres, 1995); manganese oxid (Fernández-Jalvo, 1992; 
Fernández-Jalvo and Andrews, 2000; Marín Arroyo et al., 2008); concretion (Courty et al., 1989; 
Fernández-Lopez, 2000), alterations due to sediments (Shipman, 1981); trampling (Brain, 1981, 
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Andrews and Cook, 1985; Behrensmeyer et al., 1986, 1989; Fiorillo, 1989; Blasco et al., 2008; 
Domínguez-Rodrigo et al., 2009; inter alia) and weathering (Behrensmeyer, 1978). 
The refitting program have been carried out according to these items. Following the terminology used 
by Todd (1983, 1987) and Lyman (1994, 2006, 2008), the methodological protocol used for bone refits 
and developed by Fernández-Laso (2010) have been applied. Both mechanical and anatomical refits 
have been observed  and in all cases, the location of the remains, the distance between them and the 
taphonomic modifications, particularly anthropogenic evidences, have been taken into account. In 
addition, due to the stratigraphical complexity of the site, some personal variations have been done: all 
bones, even less than 3 cm, have been taken into account for the refitting program (where possible). 
This choice has been adopted for the high degree of fragmentation and for the modalities of excavation 
that, in this case, have not allowed a recovery by means of geographic coordinates (except in rare 
cases). All of these data are maintained as part of an extensive  Excel database that lends itself to 
being exported in multiple spatial analysis software packages, like QGIS in our case. Spongy fragments 
were not included in the refitting program, as these are particularly difficult to conjoint. All the bones 
with fresh and dry breakage, according their taxonomic identification, were taped together with UHU 
white Patafix gluepads, in order to allow the study of fracture patterns. All the ambiguous cases (without 
clear evidence of human intervention) have been grouped inside the category of dry bone fractures. 
In some cases anatomical refits was performed during the study of the material, in order to better 
determine the NMI. 
To assess the temporal connections between the faunal remains, both contour plots and scatterplots 
maps have been achieved, with QGIS 2.18.0-Las Palmas, with the aim to identify clusters, activity 
areas or possible spatial units at the site (Binford, 1978a,b; Vaquero and Pastó, 2001; Vaquero et al., 
2001; Vallverdú et al., 2010). 
4. Results 
4.1.Zooarchaeological and taphonomical layout 
The faunal material of level 37, have yielded 9043 large mammal remains. Out of total, 1712 represent 
the encoded fragments, including 100 with geographical coordinates, while 7331 are the remains 
contained in plastic bags, that have been counted and identified where possible. All the bones 
fragments have been taxonomically, anatomically and taphonomically analysed. 
A first and general comment indicate that bone remains are mainly represented by fragments of the 
appendicular skeleton; the sum of taxa and weight size show that 2153 are elements of shafts and 
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appendicular bones (23.8%), followed by 168 cranial elements (1.85%) and 62 trunk elements (0.68%). 
It was possible to identify 758 remains at family, genus or species level (8.4% of the total) (Table 1) due 
to the high rates of bone breakage (the 68,4% are smaller than 2 cm), combustion (33.1%) and 
postdepositional evidences. On the base of NISP, the most represented species among ungulates is 
Capreolus capreolus, that represent 40.6% of the sample, with 308 fragments. Follow Cervus elaphus 
(18.9%), Bos bison (3.0%), Capra ibex (2.5%), Rupicapra rupicapra (1.8%), Alces alces (1.7%), Sus 
scrofa (0.8%), and Megaloceros giganteus (0.1%). Some elements have been more generally 
classified, do to the lack of clear morphologies. The order  of Ungulata is represented by 110 fragments 
(14.5%), followed by the family of Cervidae (4.9%), cf. Cervus elaphus (0,5%), Capra sp. (0.5%) and cf. 
Bos/bison (0.3%). Among carnivores, despite the scarce representation spectrum, Canis lupus (0.9%) 
is the most frequent, followed by Vulpes vulpes (0.5%), Ursus arctos and Crocuta crocuta respectively 
with 0.3%, Meles meles and Felis silvestris (0.1%). Only one fragment has been classified as Ursus sp. 
(0.1%), while 4 fragments (0.5%) have been generally attributed to Carnivora. Among the Rodentia, 
Marmota marmota is well attested with 41 fragments (5.4%). In addition, some bird bones have been 
generally identified (1.4%) and collocated in the class of Aves. 
Age ranges determined by eruption, dental wear analyses and state of epiphyseal fusion, reveal that 
the majority of the animals represented were juveniles and adults, while relatively few are juvenile-adult 
(3) (Table 1). We stress the presence of bones belonging to foetal or neonate among ungulates and 
marmots. This latter aspect is of particular importance to establish the seasonal frequency (spring-
summer) of the shelter by man. The MNI calculated on teeth and epiphyseal portions, is mostly 
represented by 1 or 2 individuals but in some cases also by 3, 4 and 5 individuals. Sometimes, the lack 
of diagnostic elements, useful for defining the age, has led to a classification into a generic category 
(Table 1). 
In the assemblage analysed, the percentage of faunal remains not assigned to any taxonomic group is 
very high, reaching 91.6%. In most cases these remains have been anatomically identified and 
ascribed to five predetermined weight sizes. The most abundant elements are medium-large sized 
mammal remains (39.3%). 
This is related to the fact that the individuals from this weight category present the greatest anatomic 
integrity. Follow medium-size (30%), large-size (22.2%), small-size (7.4%) and small-medium-size 
(1.1%). The anatomical representation shows a predominance of long bones from the extremities, 
followed by cranial elements and low values of axial skeleton; this latter is not documented in small-
medium size. 
Evidence of anthropic modifications, documented by green fracture and related marks, produced during 
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the butchering of carcasses, are observed on all types of ungulates (except Megaloceros giganteus and 
Capra sp.), carnivores (Canis lupus), marmots and birds. The evidences range from the bone breakage 
for the marrow extraction, to percussion, cut and scraping marks, impact points, impact notches, flakes 
(percussion cones, adhering flakes, cortical and medullary flakes), cortical and medullary extractions 
and retouchers. Cuts made by lithic tools, identified by micromorphological analysis, constitute the most 
common mark with the 2.34% of the sample. In almost all the fragments they appear very well 
preserved, with the typical characteristics, such as v-shaped or trapezoidal sections, secondary striae 
inside the principal sulcus and raised edges. In other cases, alterations caused by postdepositional 
factors have partially hidden or cancelled them. They are often repeated, especially on long bones and 
in places corresponding to muscle and tendon insertions. Skinning, disarticulation and defleshing 
activities have been attested. Among taxa, roe deer, followed by red deer, cattle, Ungulata and few 
elements of marmots and carnivores show this type of traces. Among weight-size mammals, medium, 
medium-large and large-sized are the three categories that show high levels of human intervention. A 
high variety of tracks is attested on the fragments of the appendicular skeleton in particular frontal, hind 
limbs and foots. 
A total of 86 retouchers (0.95% of the total) have been found in level 37. These fragments, 
characterised by areas covered by small notches, which sometimes overly an area of intense scraping, 
are common on diaphyses and in rare cases on flat bones (Malerba and Giacobini, 1998; Thun 
Hohenstein, 2001). 
Fire exposure has also been documented. Burned remains in level 37 reaches a value of 33.1%. All the 
degrees from 1 to 5 have been documented, with a significant prevalence of stages 2 and 3. 
Alterations of the bone surfaces due to rodent activity are scarce. Only one intervention have been 
attested on a first phalanx of roe deer. Instead, carnivore activity let us to propose more considerations. 
Out of total, 84 fragments (0.9%) document interventions of these predators. Among ungulates, the 
most affected species is the roe deer (0.1%), followed by red deer (0.07%), bison and Ungulata 
(0.03%), ibex (0.02%), wild boar, chamois and cervids (0.01%). Among carnivores the percentages 
decrease with a two elements of brown bear (0.02%) and one fragment attributed to Carnivora (0.01%). 
Four interventions have been documented on marmots (0.04%). Among unidentified fragments, all 
weight-size were involved, especially medium and small, and only 8 fragments belong to the category 
of undetermined. The marks left by carnivores consist of gnawing (0.33%), pits and scores (0.27%) 
furrowings (0.22%), salivary enzymes (0.18%), digestion by passing through the alimentary canal 
(0.11%) and punctures (0.08%). All the skeletal elements are affected (forequarter, hindquarter, 
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forefoot, hindfoot and foot), except in the case of the marmot where we find traces on vertebrae and 
ribs and in weight-size mammals (large-size on rib, medium-large, medium and small on vertebrae). 
Bone surfaces are mostly well preserved but in all cases edaphic factors has affected them in a more or 
less invasive way. The percentages of the alterations have been calculated as a univocal relationship: 
for each agent were counted all the pieces affected, without bearing in mind that in each remain could 
be present more than one intervention. In this way it was possible to verify the exact number of 
fragments, modified by each category. The percentages have been calculated on the total of the 
remains, but the sum of these is not equivalent to the real total, for the reasons previously described. 
Alterations of the bone surfaces are mainly attributable to three categories of edaphic agents: 
manganese oxides (59%), root etching (37.5%) and concretion (24.4%). These are followed by 
weathering (10.1%), water activity (3.2%), exfoliation (1%), erosion (0.7%), fractures caused by 
sediment pressure or falling blocks (0.6%), trampling (0.5%) and corrosion (0.3%). Looking at the most 
striking cases, the interventions of manganese oxides, was documented at various levels: light, diffuse, 
localized, advanced and highly advanced. In no case, this has prevented to document anthropic traces, 
or evidence of any other nature. Modifications related to plant activity have been identified mainly as 
scores and perforations produced by the biochemical action of plants, especially in the outer sector. 
Occasionally, the scores are so abundant that they appear over the entire surface of the remains, giving 
them a rough and uneven appearance. Light, advanced, diffused and localized are the most common 
degrees of intervention, whereas in some cases, vermiculations and corrosion stains also affected the 
bones. Concretions are also well attested. The majority of the bones have been affected by light or 
localized degree, while in some cases a partial or total incorporation, did not allow any anatomical or 
taxonomical determinations. As for the weathering, which covers the fourth most documented 
intervention, exfoliations, erosions and fissures (cracks) are attested. In many cases the cracks, have 
led to the total breakage of the fragments allowing to perform refits. 
4.2.Faunal refits and spatial distributions of remains 
The faunal remains of level 37 have been explored in a trench of ten meters length (squares 
7-8-9-10-11-12-13-14) and in the inner area of the shelter (squares 614-615-534-635). Sixty-five bone 
refits involving 164 remains have been registered, which represent 1.81% of the total assemblage 
recovered. These refits are translated into 99 connection lines: 49 refits of 2 elements, 1 of 3, 3 of 4, 1 
of 5, 1 of 8 and 1 of 11 elements (Tab. 2). As aforementioned (see paragraph 4.1) the high degree of 
fragmentation, has meant that in most cases they do not preserve sufficient morphological features, to 
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be attributed to an anatomical element or taxonomic group. For these reasons a specific identification, 
was possible on a low percentage of the finds. 
By taxonomic groups, 2 fragments belong to elk recording one postdepositional refit (1.5%); 15 
fragments belong to red deer with a total of 7 refits (10.8%) of which 6 anthropic and one 
postdepositional; 11  fragments belong to roe deer, for a total of 4 refits (6.1%), in which 3 documented 
a postdepositional conjoint and one of anthropic nature. 
Among the non-taxonomically identified elements and according to the weight-size classes, a total of 40 
refits affecting 97 elements have been registered. Those belonging to large-size mammals provided 16 
refits (24.6%) involving 36 fragments. Six refits are of anthropic origin. Medium/large-size documented 
16 refits, for  a total of 39 fragments (24.6%) with 5 anthropic refits. Medium-size provided 7 refits 
involving 20 elements (10.8%), with 1 anthropic refits. Small animals only documented one refit, formed 
by 2 elements (1.5%). 
For a total of 39 fragments, that provided 13 refits (20%) have been not possible to estimate neither the 
size. All of these fragments have been placed within the category of unidentified remains. In none of 
these bones, intentional breakage patterns have been documented, owing to the small size of the 
bones. Only in one case, cutmarks associated with burning damage have been documented. 
Under no circumstance, anatomical refits have been documented. Almost all the sample is represented 
by long bones and shaft fragments. Concerning skeletal portions, all the refitted elements both 
taxonomically identified or not, affect shafts and limb bones, except for 4 elements (2 refits) involving 
flat bones. 
Among the anthropic modifications of refitted elements, 157 fragments (representing the 95.7% of the 
bones involved in the refitting programme) show evidence of human intervention. In detail: the 21% (33 
fragments) recorded signs of intentional breakage, addressed to the marrow extraction; 12.7% present 
cortical scars; the 12.1% are affected by cut-marks; the 10.2% show percussion notches on the edges; 
the 8.9% show impact point; the 3.8% are bone retoucher (6 fragments); the 3.04% show percussion 
pits; the 2.5% is represented by percussion cones and scraping marks, whereas only two fragments 
(1.3%) are adhering flakes. Burn damages is very common, and the 43 fragments exposed to fire 
(27.4%) have been classified by degrees of burning. Degree 2 is predominant with 34 fragments 
affected, followed by degrees 1 (4 fragments); 3 (3 fragments) and one that combine degree 2 and 3. In 
general these bones were subjected to moderate combustion (200-500° C, black/brown). In most 
cases, this did not mean a certain attribution to anthropic refits. Although 95,7% of the fragments are 
affected by anthropic traces, the majority of the fractures that allowed to document refits are in dry state 
due to fractures of diagenetic origin. 
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No carnivore tooth-marks are observed on the totality of refits. 
In regard to postdepositional modifications, several interventions has been documented on the surface 
of the refitted bones. Manganese oxides is the most common, affecting 134 fragments (in different 
degrees), followed by weathering fissures and cracks that affect 82 fragments. All degrees from 1 to 5 
have been attested. Low degree of rounding (grade 1 and 2), caused by water erosion, have been 
documented on the broken edges of 65 fragments, whereas root-etching affects 51 elements. 
Concretion affected 32 elements that are distributed above all in the proximity of the shelter overhang, 
near the sector II (squares 7-8,-9). Only 4 elements show traces of trampling abrasions. 
None micro- stratigraphic analysis have been highlighted. Nonetheless, through spatial distributions 
(Fig. 4) it is possible to appreciate 6 main accumulation areas, numbered with roman numeration in 
order to allow an easy identification: 1) extended in the squares 7 and 8 (quadrants 7/7,7/8,7/9; 8/1, 
8/2, 8/3, 8/4, 8/5, 8/6) and covering a surface of about 1m2; 2) located in square 9 (quadrants 
1,2,3,4,5,7,8); 3) of very small entity and located in square 10 (quadrant 6); 4) this accumulation cover 
the square 12, and it is very closed to the  number 5, but has been documented as a single unit, for the 
high percentage of fragments identified at taxonomic level; 5) located in square 13 (quadrants 
1,2,3,4,5,6,8,9) and covering a surface of 1m2; 6) extended in squares 614, 615, 634 and 635 
(quadrant 1). All of these concentrations reflect both the distribution of the remains in itself, as evidence 
of site abandonment, but also the limitation of the recovered material, that is distributed inside the 
central trench shelter. Because of the lack of geographical coordinates, distances in cm have been 
measured taking into account the length of 1 meter relative to each square. In addition, the excavation 
method of Riparo Tagliente provides a further subdivision into quadrants, numbered from 1 to 9 (Fig); 
each one is of 33.33 cm in length and width. In this way, the margin of error we can have is lower, as it 
may vary up to a maximum of 60 centimeters. The dispersion of the remains, in the quadrant and 
square was randomly made, within a radius of 3 cm from a central point. 
Data concerning faunal refits show both short (between 1,5 cm and 1,38 m) as long distances (between 
2,60 and 4,98 m) connection lines, distributed especially in accumulation I, II and V. 
Among taxa only herbivores (elk, red deer and roe deer) have been documented. This is do to the low 
percentage of carnivores and rodents. Elk remains are mainly located in the associations previously 
described, even if the two fragments of tibia that conjoint, are located in square 11/7 at a distance of 21 
cm. Both fragments show clear human modification, documented by breakage patterns in association 
with cutmarks and cortical scars. One of these has been identified as retoucher. In spite of this, the 
fracture that allow to refit  them show a postdepositional nature, caused by weathering crack. 
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Red deer remains are distributed in accumulations I, II, III, IV and V with some rare elements in squares 
534, 554 and 634. Among the refitted elements, only metatarsal and tibia are involved and 6 anthropic 
refits, plus one postdepositional have been identified. Among tibia we documented 3 refits. The two 
long distance connections conjoint elements located in different squares and cuts. The first refit (2,60 
m, squares 11/5+13/8, cuts 37 and 37βI+βII) show intentional breakage and percussion notch. Root, 
manganese oxide and water abrasion (degree R2 and P2) have been also documented. The second 
(3,50 m, squares 12/9+10, cuts 37a+b and 37βI+βII) connect one percussion cone with is negative and 
even in this case, anthropic bone breakage in association with cutmarks, impact point and cortical scars 
are documented. One of the two fragments show degree 1 of combustion, whereas the other water 
damage (P2 and R2). The third refit on short distance (3 fragments) (between 19 and 41 cm) come 
from the same cut and square: two bone breakage and two impact point have been identified. Among 
metapodials, 7 fragments of metatarsal have been refitted in short connection lines. For one refit 
measurement have been not taken into account, because the refit affect the same bone, recovered in 
situ. One metatarsal involving two fragments (6 cm) show anthropic bone breakage associated with 
cutmarks, scraping marks and percussion notch. Root, water abrasion (R2), trampling and manganese 
oxide have been attested. The other one (22 cm) show both intentional breakage and percussion notch. 
One of the two fragments show degree 1 of cremation. Water action affect both the fragments with 
degree 2 of rounding and 2 of polishing. Concretion and weathering crack have been also attested. 
Roe deer reflects a different situation. As the main prey among human exploitation, the frequency 
distribution all over the site is wider than the other ungulates. Remains of this taxon are dispersed in all 
the accumulation identified. One femur, two metatarsal and one 1 phalanx constitute the 4 refits 
documented. Only the first phalanx (square 614, cut 37) can be considered as an anthropic refit. A 
longitudinal fracture, one percussion notch and skinning cutmarks (10 parallel cuts) have been 
documented on these two remains. It was not possible to draw a connection lines, because both 
fragments are located in the same place. The other three fragments show fractures, and consequently 
refits due to diagenetic agents. In all the cases, root-etching is  the commonly agents that caused 
damages on the surfaces, followed by manganese oxides, concretion, weathering and water action. 
This latter was not sufficient intensively to cause a dislocation of the remains. 
Among non-taxonomically identified remains, large-size and medium/large-size mammals provided the 
largest number of refitted elements: 16 refits for both the groups, but different numbers of pieces 
refitted (36 and 39 respectively). Concerning large-size, six connections (based upon human 
intervention) have been highlighted. Four short-distance refits involve: 1 tibia (33 cm) with breakage 
patterns and percussion notch and 3 refits on shafts. The range of distances recorded among them is 
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between 12,9 and 70,1 cm. According to taphonomical analyses, breakages are the most important 
interventions, together percussion notches, impact points, cortical scars and cutmarks. 4 of this 
elements show degree 1 and 2 of combustion. One long distance connection have been recorded at a 
distance of 4.98 m. The two fragments are located on different squares and cuts. Bone breakage, 
scraping-mark, percussion notches, impact points and cortical scars have been documented. One of 
the two remains has been identified as a retoucher. Postdepositional damages are very intensive: 
roots, water abrasion (R2, P2), manganese oxides and weathering affected all the elements. 
Among medium/large-size 6 refits out of the total are of anthropic origin. Two conjoined percussion 
cones and the relatives positive shafts. Cortical scars are very common, followed by percussion 
notches whereas cutmarks have been recognised on 2 fragments. One impact point and one adhering 
flakes have been also detected. Connection lines drawn by these refitted bones show 2 long (1,38 m 
between accumulation II and III; 3,43 m between accumulation II and IV) and 2 short distances (24,8 
and 29,4 cm). All the refitted elements are interested by water abrasion in degree 2 of rounding and 
polishing. Also manganese oxides and roots affect all the bones. Follow weathering damages and 
concretion. Two refits have been recorded in situ, so we do not document a measurement. 
Among the category of medium-size only one refits on flakes (18 cm) represent an anthropic refit. A 
percussion cone fits together with the flake, that show a little portion of residual cortical surface, due to 
the intensive bone breakage. Also percussion notch and cortical scars have been recognised. Out of 
the total all the refitted pieces are distributed in accumulations I, II and V. Manganese oxides is the 
agents that affect all the elements, followed by cracks caused by weathering, concretion, water 
abrasion and root-etching. 
Small-size mammal only provide one postdepositional refit, located in accumulation I. 
Refitted elements involving unidentified remains are located in accumulations I, II and V. All of them are 
characterised by dry breakage and 24 remains show degree 2 and 3 of combustion. Only two 
fragments (1 refit) show on both surfaces cutmarks, but the absence of anatomical elements that can 
contribute to identify more accurately the remains does not allow to reconstruct the butchery activities. 
Even in this case manganese oxides affect all the elements, followed by root-etching. The other 
intervention (water, concretion and weathering) are less common that in the other categories. 
No connection between the outer and the inner sector have been identified. 
5. Discussions 
Most of the examined remains of this work are fragments of long bones, vertebrae, sesamoids and 
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teeth, often unidentified at a specific or generic level: 758 remains were taxonomically determined 
(8.4% of the total). This is a direct consequence of several factors that mixed together and followed in 
the formation of Riparo Tagliente assemblage: the high level of anthropic breakage, the widespread 
combustion phenomena and post depositional agents. Despite the low percentage of anthropic refits, 
the data obtained allows us to propose some hypotheses in order to clarify the different dynamics. 
We have seen how the most represented species among ungulates is roe deer, followed by red deer, 
auroch/ bison, ibex, chamois, elk, wild boar and a single fragment of megaceros. A good percentage of 
remains were generally attributed to the corresponding families (Ungulata, Cervidae). A few carnivore 
remains inform us about the presence of these animals in the shelter: wolf, fox, brown bear, hyena, 
badger and wild cat. The presence of marmots is also well attested among the rodents. Some remains 
of birds have also been documented. The weight-size classes are used as comparison with the 
identified taxa: medium-size remains may for example belong to red deer individuals, while large-size 
animals may represent remains of auroch, bovine, elk or megaceros. In some cases, the lack of 
diagnostic elements that allow clear identification (eg elk/ megaceros/red deer and roe deer/chamois) 
has led to the use of intermediate categories (medium to large, medium-small). 
The NMI confirms the preponderance of the ungulates compared to other animal resources: roe deer 
and red deer documented a minimum of 6 individuals, followed by cervids and ungulates (4), chamois 
(4) marmot (4), while for other taxa the numbers range from 1 to 2 individuals. Analysis on teeth show 
that the majority of the individuals are adult and young, although a good percentage of remains have 
not provided clear indications. It should be noted the presence of foetus or infants who may indicate a 
spring seasonal frequentation of the shelter by humans. 
The skeletal representation indicates a total exploitation of the carcass for roe deer and red deer, 
except for vertebrae and ribs. We documented also good data for the marmot, that confirm an intense 
use of the carcass of this animal. For the rest of the identified species, given the low percentage of 
remains, it is difficult to establish a clear exploitation, but from the few remains present, the appendix 
skeleton and some cranial remains were the most exploited by humans. 
Proof of this intensive exploitation are well attested by the high percentage of traces documented on 
the surface of the bones. Fresh bone fractures and related human marks are observed on all ungulates 
(except megaceros and goat for the poor quantity of the remains), wolf, marmot and birds. This data 
indicates intense exploitation of the species close to the site, though with a clear predilection for 
ungulates, as they represent the most common species. In the case of the marmot, intentionality could 
also be directed to the recovery of the fur. Bone breakage for marrow extraction is well-associated with 
the cutmarks. These allow us to reconstruct the various stages of the chaine operatoire, especially 
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regarding roe deer and red deer. The appendicular skeleton is most affected by this phenomenon, 
followed by some element of the trunk or skull. Skinning, disarticulation and defleshing evidences are 
well attested. 
Another evidence that confirms what above described is the good percentage of retouchers on shaft 
flakes: 86 retoucher (0.95%) are attributed to knapping activities of flint (Malerba and Giacobini, 1998; 
Thun Hohenstein, 2001). 
It should also be emphasized the presence of burnt remains. Despite the absence of documented 
combustion structures, 33.1% of the remains are burnt. All degrees of combustion, according to Stiner 
and colleagues (1995), have been documented, although there is a clear prevalence of stages 2 and 3. 
This data suggests the existence of fireplaces, perhaps in the most interior areas of the shelter. 
Probably they were occasional structures, without preparation of blocks, used during frequentation 
periods and not subjected to a subsequent reuse. The most intense accumulation of burned remains is 
located in the interior part of the shelter: squares 614-615-616-634-635, representing the accumulation 
VI. In the outer area, another large concentration is located in squares 7 (accumulation I), 9 and 10 
(respectively for accumulation II and III). Probably in these areas there were combustion structures 
where the remains were tossed once exploited. 
As far as the carnivorous action is concerned, 84 fragments (0.9%) are affected by the interventions of 
these animals: pits, scores, punctures, furrowings, gnawing, salivary enzymes and digestion have been 
attested. No selection of particular skeletal elements has been documented, as all types are affected by 
these traces. An exception concern the marmot, where these traces have been documented on 
vertebrae and ribs. 
In none of the refits carnivore damages have been documented. This may indicate that, despite their 
presence, these animals did not cause the spatial distribution of remains within the excavated area. 
Their presence is therefore attributable to a natural intrusion into the site. This data is also validated by 
the total absence of human traces on carnivore remains. 
Instead, the presence of postdepositional agents is much more marked and may help to reconstruct 
level 37 dynamics. Although the bone surface is well preserved, alterations in bone surfaces are 
attributable to manganese oxides, roots and concretions (that in some cases have incorporated the 
whole bone). Follow weathering, water activity, and rare cases of exfoliation (especially localized), 
erosion, fractures caused by sedimentation or falling blocks, trampling and corrosion. Certainly, the 
agents that most affected the bones may not have led to a long transport of remains, as documented by 
the connections obtained through the refits. The agents that can give us useful information are water 
activity or trampling. Low intensity  watercourses have definitely affected some areas of shelter. The 
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most affected squares appear to be 9 and 
13. A lower concentration is documented in squares 7-8-11-12-14. However, the interior sector has 
documented poor remains with this kind of interventions. Only some long-distance connection line 
comes from squares affected by water abrasion. The distance between them is about 5 meters. We can 
not therefore exclude that some remains have been carried by low or medium intensity phenomena, 
although the degree of rounding and polishing documented not exceed degree 2. The presence of refits 
coming from different cuts, is among few tens cm, up to a maximum of 80cm-1m. This may be related 
to water activity, occurred at certain periods within the site. 
Trampling, albeit poorly represented, have been documented in the accumulations identified, especially 
in squares 9-12 and 13. In the refits obtained this agent was identified only in 4 fragments. Under no 
circumstances do we have links between different cuts, because all are located within the same square. 
This agent can therefore be excluded as the cause of movements. 
Overall, however, we see that cuts within level 37 result to be disturbed, even if not excessively, by 
postdepositional phenomena that may have affected the accumulations once the site was abandoned 
by human groups. 
Another datum that have to be considered is the presence of dens (of small animals) that have caused 
the re- mixing of artifacts. The 1979 excavation diaries report this activity more in squares 10 and 11, 
particularly in the cuts α and β. In two refits, involving red deer remains we find two long connections at 
a vertical distance ranging from 20 to 80 cm. Some disturbance, may have slipped these fragments 
down. 
In general, refits are located in the trench area, except one refits of roe deer (phalanx) coming from the 
interior sector of the shelter. We can confirm that the site has been intensively exploited by humans, as 
evidenced by the data obtained. This data is also validated by the results obtained through the study of 
the lithic industry (Arzarello, 2002, 2004; Arzarello and Peretto, 2001). It seems that the flint working 
activities have always been carried out within the shelter: finished products were not exported outside, 
but used during the occupation. The appearance in level 37 of laminar débitage provided an element of 
correlation with the upper cuts of the Musterian sequence. Starting from this level, the Musterian 
frequencies become more consistent. From a typological point of view, the musterian sequence of 
Riparo Tagliente represents a unique case, as there are no burins or gravers. These typologies are well 
documented in other sites of the region, such as Grotta di San Bernardino, Riparo Mezzena and Grotta 
del Broion. 
However, this evidence does not indicate for certain that hominids were the only agents that caused the 
dispersal of the finds. The strong presence of postdepositional phenomena and dens, have affected in 
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more than one occasion the remains after human leaving. Therefore we can not determine that all the 
remains are in situ. We stress the action of water, often attested in the refits obtained. 
It could be hypothesized an occupation on short and long periods. This latter agree with the high 
amount of recovered remains. Probably, hominids used more frequently the inner area of the site, 
where the bigger accumulation area have been identified (6). This does not exclude the use of the outer 
sector, which coincides with the trench, given the considerable presence of fragments with burning 
damages. 
Surely the use of fire was an activity that was managed by the groups. Probably the lack of traces of 
combustion structures is due to the lack of an extensive excavation, which could provide us more data, 
as well as the intrusion of animals and postdepositional agents that may have erased their traces. In 
general, the outermost sector is much more disturbed by agents than the internal one, as evidenced by 
the data. 
6. Conclusions 
Faunal remains analyzed at level 37 of Riparo Tagliente allowed some new more data on the behavior 
of Neanderthal groups, despite the various stratigraphic problems. 
The selection of the site by neanderthal groups is linked to the geographic location, the presence of a 
watercourse, numerous wildlife resources and high quality flint coming from the surrounding area. 
The abundance of the roe deer and the presence of elk and marmot suggest a temperate-cold climate, 
rather humid. This is well attested by the presence of manganese oxides, which affect almost all of the 
sample and cracks and fissures caused by weathering. 
The presence of well-attested anthropogenic interventions on the bones denotes an intense exploitation 
of faunal resources, mainly directed to roe deer and red deer, but with good presence of a wide variety 
of ungulates. The cutmarks documented, make possible to suggest that carcass exploitation was 
carried out directly into the site, since it is possible to reconstruct almost the whole chaine operatoire. 
The site was therefore used as camp-site, probably for long periods of time. The slaughter technique 
also appears consolidated and repetitive. 
The well-structured accumulations, identified within the excavation area indicates an intense activity 
and probably the choice of certain areas of shelter. The connections between the identified refits are on 
short and long distance, but the absence of combustion structures does not allow us to define links 
between activity areas. Certainly, the presence of many burnt remains can give us an indication of the 
high level of occupation within these squares. 
Riparo Tagliente was chosen to test the possible methodological application of refitting. Despite 
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stratigraphic problems and different excavation methods, the data obtained allows us to lay the basis 
for future analysis. Extensive excavations, which began over the last few years, will allow future 
analysis and more data. We support the idea of pursuing this type of research approach. Due to the 
stratigraphic power of the site, for a sequence that goes from Middle Palaeolithic to Epigravettian, we 
hope to carry out future studies in order to compare the settlement patterns between Middle and Upper 
Paleolithic. 
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Figures captions 
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Fig.1 GEOGRAPHICAL LOCALISATION OF RIPARO TAGLIENTE, (STALLAVENA DI GREZZANA, VERONA) BASE 
MAP ON GOOGLE EARTH 
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Fig. 2 PANORAMIC VIEW OF THE ROCKSHELTER, AT THE BASE OF TREGNAGO MOUNT CLIFF. 
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Fig. 3 STRATIGRAPHICAL SEQUENCE OF RIPARO TAGLIENTE. SECTION BETWEEN THE SQUARES 5/15 AND 505/51. THE COLOURS ARE ASSOCIATED 
WITH THE LAYER’S DATING: 
43-31 MOUSTERIAN (RED); 
25c-25 AURIGNACIAN (GREEN); 
18-4 EPIGRAVETTIAN (BLUE)
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Tab. 1 TOTAL FAUNAL REMAINS ANALYSES, COMBINED WITH NISP, % NISP AND NMI. 
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Tab. 2 FAUNAL REFITS ACCORDING TO TAXA AND SIZE CATEGORIES. Legend: CM: cutmarks; SM: scraping marks; BnBr: bone 
breakage; PN: percussion notches; IP: impact point; CS: cortical scars; PC: percussion cones; PP: percussion points; AF: adhering 
flakes; R: retoucher; B: burned; Rt: root-etching; WA: water abrasion; T: trampling; MO: manganese oxides; C: concretion; W: 
weathering; Dry Br: dry breakage.
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Fig. 4 GIS SPATIAL DISTRIBUTION OF THE WHOLE FAUNAL ASSEMBLAGE (TOT. NISP)
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Fig. 5 GIS SPATIAL DISTRIBUTION OF CERVUS ELAPHUS (Tot. NISP). THE LINES SHOW THE CONNECTIONS ESTABLISHED ON 
THE BASIS OF FAUNAL REFITS.
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Fig. 6 GIS SPATIAL DISTRIBUTION OF WEIGHT-SIZE MAMMALS (Tot. NISP). THE LINES SHOW THE CONNECTIONS 
ESTABLISHED ON THE BASIS OF FAUNAL REFITS.
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6. DISCUSSIONS 
In this chapter will be discussed the results obtained from the study of the two sites. It is written in 
Italian, as the Phd was in a joint supervision between two academic european universities. This will 
allow a better comprehension for all people speaking different languages. 
The chapter will be divided into different paragraphs. The first (6.1) will be dedicated to discuss the 
results of level I and Ja of Abric Romaní and the second (6.2) will focus on a description of the two 
levels, within the whole sequence, trying to analyse similarities and differences. In the third paragraph 
(6.3) we will discuss the results obtained from the study of level 37 of Riparo Tagliente. Since is not 
possible to compare the data obtained (refits) with other levels, as is the first time that this methodology 
is applied, the results will be interpreted spatially and diachronically, in order to verify the possibility of 
application of this methodology in future analysis. Not least, other levels of the sequence will be 
described in order to verify the presence of similar/different patterns in the animal’s exploitation. In the 
last paragraph (6.4) we will compare all the results obtained in the two sites, to verify the existence of 
correlation or not among Neanderthal settlement patterns. 
6.1 LIVELLO I E JA: ABRIC ROMANÍ  
Il livello I appartiene all’insieme III, con i livelli E, F, G, H e J. Scavato attorno agli anni 1991, 1992 e 
1994 interessa una superficie di quasi 200 m2. In accordo con le analisi polliniche il livello è localizzato 
in una fase fredda (Burjachs and Julià, 1994). Si trova su una superficie discontinua, formata da pool e 
paleocanali. Tutte le strutture e i record archeologici si trovano in buono stato di conservazione, grazie 
alla presenza del travertino che interessa in generale tutti i livelli dell’Abric Romaní. Dopo una rianalisi 
del materiale faunistico, su un totale di 1833 resti documentati, 360 risultano determinati a livello 
anatomico e tassonomico (19,7%). Le specie maggiormente sfruttate risultano essere il cervo (46,7%), 
seguito dal cavallo (22,5%) e da scarsi resti di uro. Nonostante il coniglio selvatico occupi la seconda 
posizione come numero di resti, la sua presenza è confermata come un intrusione naturale all’interno 
del sito. Questo dato è corroborato dalla totale assenza di tracce antropiche nei reperti relativi a questa 
specie. I resti di carnivori risultano piuttosto scarsi, come anche quelli di uccelli. 
L’età di morte, determinata attraverso le usure dentarie e la saldatura delle epifisi, ci indica la presenza 
di individui senili e adulti ma anche di esemplari immaturi (Cáceres, 1995). 
I profili scheletrici indicano una presenza pressoché totale delle carcasse di cervo. Questa specie è 
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rappresentata da frammenti di palchi ed elementi dello scheletro post-craniale: un’alta percentuale di 
resti si riferisce a diafisi di ossa lunghe e quindi ad elementi con alto contenuto di carne. Per quanto 
riguarda invece il cavallo, i resti dentari sono i più frequenti, a fronte di una scarsa rappresentazione 
dello scheletro post-craniale. In entrambe le specie descritte i frammenti di falangi sono molto rari. 
L’alto impatto antropico è riscontrabile soprattutto attraverso le dimensioni dei frammenti: il 61,5% dei 
resti risulta inferiore ai 2 cm. Bisogna sottolineare però che l’alto grado di frammentazione è attribuibile 
ad un mix di fattori diversi: l’uomo come agente principale nello sfruttamento del midollo osseo, il 
possibile utilizzo delle ossa come combustibile, fenomeni di calpestio (di origine antropica o animale) e 
qualche rara attività legata all’azione di carnivori o agenti postdeposizionali. Nonostante il NISP mostri 
una netta prevalenza di resti di cervo, la percentuale di elementi scheletrici che documentano tracce 
antropiche è simile nei due taxa maggiormente rappresentati: gli elementi craniali e appendicolari dello 
scheletro raggiungono il 18,2% nel cervo e il 18,7% nel cavallo. Le strie di macellazione riscontrate 
documentano processi di scuoiamento ed estrazione delle viscere, scarnificazione, disarticolazione e 
depezzamento delle carcasse.  
Anche l’alta percentuale di frammenti interessati da fenomeni di combustione è un dato che convalida 
quanto sopra esposto. I resti combusti rappresentano il 14,5% dell’intero insieme. Questo valore non è 
molto alto se comparato con altri livelli del sito, per esempio il livello H e J (Rosell et al., 2012a), ma ciò 
che è importante sottolineare è che tutti i gradi di esposizione al fuoco (1-5, Stiner et al., 1995) sono 
stati documentati, nonostante siano prevalenti il grado 2 e 3. 
La presenza di altri fattori, che possono aver modificato i resti dell’insieme, risulta scarsa. Come 
accennato, l’azione dei carnivori è attestata solo in 13 frammenti sul totale e questo dato è validato 
anche dalla scarsa presenza di questa famiglia all’interno dell’insieme osteologico. Un solo frammento 
attribuito all’ordine dei Carnivora è stato recuperato.  
Anche i fenomeni postdeposizionali risultano poco invasivi: si tratta perlopiù di corrosioni chimiche 
dovute all’intervento delle radici delle piante (82,5%), seguiti da fenomeni di concrezione (4,7%), 
abrasione idrica (4,1%), calpestio (2,8%) e deposizioni di ossidi di manganese (2,7%). In generale, 
quindi, possiamo affermare che il loro intervento è limitato e non risulta di notevole importanza. 
Le analisi spaziali condotte durante questo studio hanno gettato le basi per nuove interpretazioni. Sono 
stati documentati 36 rimontaggi, che comprendono 84 resti ossei. La maggior parte è composta solo da 
due frammenti, ma ci sono casi di rimontaggi che interessano 3, 4 e 5 porzioni ossee. E’ stato possibile 
identificare anatomicamente e tassonomicamente la maggior parte dei rimontaggi effettuati, arrivando 
ad attribuire 34 resti per il cervo, 32 per il cavallo e 1 per l’uro. La categoria riferita ai mammiferi 
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suddivisi in classi di peso e taglia, ha restituito 3 rimontaggi per la classe di taglia media, 1 per la taglia 
medio-grande, mentre per i restanti non è stato possibile attribuire una categoria. 
In generale si osserva che nei rimontaggi che coinvolgono le ossa lunghe è stata documentata almeno 
una traccia antropica. Il 17,9% dei resti mostra chiari segni di fratturazione intenzionale, finalizzati allo 
sfruttamento del midollo, il 6% documenta tracce di taglio da strumento litico e impatti di percussione, 
mentre le restanti percentuali (piuttosto basse) documentano frammenti di schegge derivati da azioni di 
percussione, o frammenti rotti in seguito a fenomeni di intensa esposizione al fuoco.  
Le analisi micro-stratigrafiche condotte durante le scorse decadi (Carbonell, 2002) hanno permesso di 
identificare 4 aree di accumulo, che corrispondono alle zone A, B, C e D e tre accumuli, relazionati a 
strutture di combustione (I1, I2, I3) (Vallverdú et al., 2005a,b). Questi accumuli presentano una forma 
ellittica, con un diametro massimo compreso tra 1 e 1.82 m. In queste aree, è notevole la presenza di 
frammenti che contrassegnano un’area di lavorazione delle risorse animali, ma anche di sfruttamento di 
materie prime per la produzione di strumenti litici. In generale i resti identificati sono dispersi sulla 
superficie, senza un’apparente organizzazione, permettendoci di considerarle come toss zones, in 
accordo con Binford (1978a,b). 
Le linee di connessione stabilite per il cervo mostrano in generale brevi distanze (vedi articolo 5.1 in 
Results). L’unica eccezione è data da un singolo caso, documentato su lunga distanza, che per 
presenza di evidenze a favore, ci fa propendere all’attribuzione di un’azione da parte di un carnivoro. 
Questi eventi sembrano, dunque, indicare l’occupazione dello spazio da parte di piccoli gruppi di 
neandertaliani, che usano superfici ridotte, caratterizzate dalla presenza di singoli focolari. Come 
sostenuto da Vaquero e Pastó (2001) la sovrapposizione di materiale litico e faunistico attorno e 
all’interno dei focolari, caratterizzerebbe questi modelli di breve occupazione. 
Nonostante le interpretazioni sopra descritte, alcuni rimontaggi su lunga distanza, identificati nei resti di 
cavallo ci farebbero pensare a qualche evento di maggiore durata. I dati non sono in ogni caso 
sufficienti per dare una risposta certa e definitiva, ma si pone all’attenzione del lettore questo aspetto.  
All’interno della sequenza di Abric Romaní, il sublivello Ja rappresenta uno dei più importanti per 
numero di resti archeologici documentati e uno dei meno interessati dagli scavi di Amador Romaní e 
Ripoll. A livello orizzontale la superficie di scavo si estende per quasi 300 m2, con una densità media 
del registro pari a 73,7 oggetti per m2. Il paleorilievo del riparo mostra una pendenza regolare, orientata 
NE-SW, che favorisce una stessa tendenza nella distribuzione spaziale dei materiali. Questo viene 
confermato anche dalla ricostruzione topografica del suolo di occupazione, dove sono state 
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documentate altezze diverse: -200 cm nel quadrato L45, e -698 cm nel quadrato G65. L’elevato 
numero di resti litici e ossei frequentemente associati a focolari attestano un’intensa antropizzazione 
dello spazio. 
Dal punto di vista zooarcheologico e tafonomico sono stati vagliati 6738 resti ossei, di cui 984 
identificati a livello anatomico e tassonomico. Tra le famiglie di taxa identificate, 5 appartengono a 
erbivori e 3 a carnivori. Il calcolo del NMI mostra l’esistenza di un numero maggiore di equidi, seguiti da 
cervidi. I bovidi occupano un posto secondario rispetto a cervidi ed equidi. Anche la presenza di 
rinoceronti si deve ritenere come un fatto puntuale nelle strategie di ottenimento da parte degli ominini, 
posto che il NR e NMI di questo taxon è molto basso. In quanto al predominio di equidi e cervidi non 
possiamo parlare di una specializzazione, ma di un ottenimento diversificato delle risorse (Díez, 1993) 
che si realizza in spazi aperti e in zone boscose del fondo valle. Inoltre, la presenza di elementi 
appartenenti a Caprinae indica aree di approvvigionamento delle risorse in zone montagnose. 
L’età di morte stimata indica una presenza cospicua di individui adulti, anche se resta importante la 
presenza di esemplari giovani e infantili.  
Rispetto alle taglie di peso osserviamo una grande diversità: gli animali di taglia grande sono i più 
numerosi, quelli di taglia piccola i meno abbondanti, mentre la taglia media documenta una frequenza 
intermedia tra le due. 
I profili scheletrici variano secondo la taglia e il peso degli animali: la taglia piccola e media hanno 
restituito tutti i segmenti anatomici, nonostante la seconda conti una maggiore diversità scheletrica, 
mentre la taglia grande vede un’elevata rappresentazione di elementi craniali e appendicolari, fronte ad 
una scarsissima presenza di elementi assiali (Perkins e Daly, 1968; Gifford, 1981; Blasco Sancho, 
1992). Gli ominini realizzarono dunque un apporto differenziale degli animali all’interno del sito, in 
funzione delle loro dimensioni. 
L’agente antropico si profila come il principale agente di alterazione del registro osseo. L’analisi 
tafonomica ha mostrato un intenso sfruttamento delle risorse animali portate all’interno del sito, 
essendo state identificate tutte le principali tappe della macellazione, attraverso lo studio delle strie di 
macellazione: estrazione della pelle (incisioni localizzate su elementi craniali e metapodiali); 
disarticolazione (incisioni su vertebre e coste) e scarnificazione (le tracce più comuni sono le incisioni). 
Negli animali di grande taglia, le tipologie di ossa con tracce risultano piuttosto varie (scheletro craniale 
e post-craniale), come quelle relative alla separazione dei tendini e tessuti molli, al fine di preparare 
l’osso per la fratturazione. In generale, questa categoria di animali presenta una percentuale più alta di 
tracce da taglio, localizzate per la maggior parte nelle ossa lunghe, in particolare nel femore. Queste 
!218
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
Queste sono associate a processi di scarnificazione, soprattutto se teniamo conto che l’omero, più del 
femore, è uno degli elementi scheletrici che offre maggiori quantità di carne (Binford, 1983). La 
presenza di incisioni in due frammenti coxali, ci indica che nonostante un apporto differenziale, è 
possibile che fenomeni puntuali di apporto dell’intera carcassa venissero condotti nel sito. 
Una delle evidenze più importanti dello sfruttamento antropico è stata riscontrata nella fratturazione 
ossea, finalizzata al recupero del midollo. Questa è una delle pratiche che ha influito maggiormente sul 
grado di frammentazione dell’intero registro. Solamente lo 0,50%, composto da falangi e ossa articolari, 
risulta integro, ma si tratta in ogni caso di elementi con scarso contenuto di nutrienti. Questo dato si 
aggiunge anche all’elevata percentuale di ossa lunghe che hanno conservato meno di ¼ della 
longitudine totale e meno della metà della sezione. Le evidenze registrate mostrano alte percentuali di 
fratturazione per gli animali di taglia media e grande, mentre risultano scarse in quelli di taglia piccola. I 
coni di percussione e le schegge sono tra i più numerosi e su questi sono stati ottenuti numerosi 
rimontaggi. Seguono punti di impatto e di percussione, localizzati generalmente nella porzione centrale 
delle diafisi o in quelle zone più suscettibili alla fratturazione. Il resto delle evidenze tra cui schegge 
parassite, contraccolpi e distacchi corticali o midollari sono meno abbondanti e si trovano 
esclusivamente in elementi di taglia media e grande.  
L’abbondanza di stigmate suggerisce la percussione diretta come tecnica di fratturazione, anche se 
non mancano testimonianze relative ad altre tecniche, come la flessione o torsione, documentate nelle 
coste di ungulati di grande e media taglia (White, 1992) e in alcuni elementi mandibolari. In mancanza 
di evidenze dirette di fratturazione, le tipiche morfologie associate alla rottura delle ossa in fresco, ci 
portano a considerare che anche questi elementi siano stati oggetti di fratturazione intenzionale. 
Questo ci porta ad ipotizzare che i neandertaliani sfruttassero completamente le risorse animali 
introdotte al Romaní, sia a fini alimentari sia per l’utilizzo delle ossa nella catena operativa tecnica. 
Questa variazione nell’utilizzo degli elementi è stata precedentemente identificata anche nel livello E 
(Carbonell et al., 1996; Aïmene, 1997). 
Un’altra importante evidenza dell’attività antropica nel registro faunistico è la presenza delle ossa 
combuste che raggiunge il 31,4% del NR. L’utilizzo dello spazio è molto più intenso rispetto ad altri 
livelli della stratigrafia e questo è convalidato dai numerosi focolari documentati nel sublivello Ja. 
Probabilmente le aree di combustione venivano usate come aree di rifiuto e questo spiega 
l’associazione di strie di macellazione ed evidenze di fratturazione sullo stesso frammento. Spesso i 
segni di taglio mostrano una colorazione omogenea a quella del resto della superficie dell’osso 
combusto, quindi la loro introduzione nel fuoco sarebbe posteriore ai processi legati alla scarnificazione 
o alla fratturazione. Non possiamo però scartare l’idea che le porzioni scheletriche venissero preparate 
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e riscaldate sul fuoco al fine di facilitare le attività precedentemente descritte.  
Le alterazioni non antropiche, identificate nell’insieme faunistico, hanno inciso meno intensamente 
rispetto a quelle prodotte dall’uomo. L’attività dei carnivori è documentata con una bassa percentuale di 
elementi che mostrano tracce legate a questi predatori (0,9%). Le alterazioni principali sono pits e 
scores, prodotti dall’azione di rosicatura, anche se si sono documentate corrosioni dovute ad acidi 
gastrici. La loro presenza si deve intendere come il risultato di intrusioni sporadiche durante periodi di 
non occupazione/assenza da parte dell’uomo.  
Gli agenti postdeposizionali non si presentano in modo invasivo. L’agente più comune risulta essere 
l’azione delle radici, che raggiunge una percentuale del 27,37%, seguita da alcuni fenomeni di 
weathering, documentati mediante la presenza di fessurazioni (79,7%) e screpolature a mosaico 
(10,9%). In misura minore troviamo arrotondamenti (2,39%) e politure (0,82%) legate all’azione 
dell’acqua, che testimoniano eventi di bassa intensità e localizzati, dato che il grado più comune risulta 
essere il numero 1 (Cáceres, 1995) e tracce di calpestio (1,80%) legate al transito umano e animale 
all’interno dello spazio occupato.  
Le analisi spaziali testimoniano che le differenti alterazioni antropiche identificate si distribuiscono in 
tutta l’area occupata (Rando, 1999), tuttavia, le concentrazioni di materiali più dense sono localizzate 
nella zona centrale e interiore della Coveta Ripoll. Questo fatto è dovuto alla topografia piana che 
caratterizza le due zone e che può favorire una o più occupazioni. Le aree più esterne presentano 
maggiori differenze, a causa della presenza dei grandi blocchi, che renderebbe più difficile un 
insediamento ottimale. Senza dubbio ci sono evidenze archeologiche che dimostrano un'occupazione 
effettiva, vista la presenza di strutture di combustione e materiali archeologici associati.  
Come per il livello I, l’analisi condotta per verificare la presenza di rimontaggi ha permesso di ricavare 
dei dati piuttosto importanti, utili al fine di discutere alcune problematiche relative ai modelli di 
insediamento. 
Da questo studio sono emersi 129 rimontaggi che corrispondono da 301 frammenti e a 96 linee di 
connessione. La composizione scheletrica mostra un predominio di quegli elementi, che per ovvie 
caratteristiche, sono potenzialmente sfruttabili per ottenere carne e midollo. In tutte le taglie, le ossa 
lunghe sono quelle hanno documentato le percentuali più elevate. Nella taglia media elementi 
metacarpali e tibie, con un numero importante di omeri sono tra quelle che mostrano gli indici di 
connessione più elevati. Nella grande taglia, i denti e altri elementi craniali sono quelli che hanno 
restituito più rimontaggi, anche se l’omero risulta l’elemento scheletrico con il maggior numero di 
connessioni all’interno di questa categoria di peso.  
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L’8,7% degli elementi in connessione mostrano evidenze di attività antropica. Questo dato, unito al fatto 
che le percentuali di resti alterati da altri agenti sono molto scarse, conferma che i neandertaliani hanno 
provocato la maggior parte dei movimenti spaziali (orizzontali). Sul totale delle evidenze, la 
fratturazione è attestata sul 45,5% dei resti. I frammenti combusti raggiungono un totale di 22,2% 
all’interno degli elementi in connessione. Spesso sono stati identificati diversi gradi di combustione su 
uno stesso rimontaggio: questo riflette sia i processi di sfruttamento, sia lo scarto di parte dei resti 
consumati, che vengono gettati all’interno dei focolari (dato già documentato anche nel livello I). E’ da 
notare che le linee di connessione stabilite tra gli elementi che presentano gradi elevati di combustione 
diminuiscono. 
Come indicato nell’articolo riferito al sublivello Ja (Chapter 5.Results, 5.2) l’area di scavo è stata divisa 
in 6 zone, all’interno delle quali sono state identificate varie unità spaziali. L’analisi dei rimontaggi 
mostra una distribuzione generalizzata delle linee di connessione ottenute per tutto lo spazio del riparo, 
fatto salvo alcune eccezioni, che verranno poi descritte.  
Dal punto di vista spaziale, i movimenti più intensi sono stati registrati tra gli animali di taglia grande. Le 
connessioni sono state registrate su corta e lunga distanza, rispettivamente per un 57% e un 43%. 
Nonostante la netta maggioranza di connessioni corte, i rimontaggi su lunga distanza riguardano 
frammenti piccoli ma anche grandi, che includono mandibole, denti, femori, tibie, radii, ulne ed elementi 
del metapodio.  
Questi dati ci hanno permesso di documentare un differente pattern tra le specie cacciate. Il cervo 
mostra connessioni su corta e lunga distanza che riguardano per lo più elementi dello scheletro post-
craniale, anche se non mancano elementi rimontati su frammenti craniali. Questo dato è stato 
registrato anche per animali di taglia media. Generalmente i rimontaggi sono sempre associati a 
strutture di combustione e le aree più intense risultano essere la 3, la 4, la 5 e la 6, mentre quelle più 
interne del riparo risultano marginali. La distribuzione dei resti di cervo risulta più disorganizzata con un 
trend di movimento dalle aree centrali verso quelle periferiche. Le zone 3 e 4, infatti, mostrano 
connessioni lunghe verso le aree esterne del riparo. Queste aree possono essere considerate come 
toss zones (Binford, 1978 a, b). In generale possiamo dire che quanto registrato per il cervo e gli 
ungulati di media taglia sembra suggerire la presenza di piccoli gruppi e l’utilizzo di aree isolate dello 
spazio occupato, in differenti momenti, ma anche l’esistenza di gruppi più grandi che necessitano spazi 
più ampi. 
Gli equidi, invece, mostrano una situazione differente: le linee di connessione lunghe sono maggiori 
rispetto a quelle corte. Una variazione è anche registrata nelle porzioni scheletriche: sono abbondanti i 
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rimontaggi su denti, frammenti mandibolari e mascellari, che ben si accordano con la selezione di 
trasporto precedentemente descritta. Le zone dove si concentrano la maggior parte dei rimontaggi 
sono la 3, la 4 e la 6, a differenza del cervo. La zona 1, 5 e 2 risultano più marginali, anche se un 
rimontaggio in associazione a strutture di combustione è stato documentato nella zona 2. Le linee di 
distribuzione mostrano maggiori collegamenti con le aree adiacenti che fanno parte delle unità spaziali 
dove sono state identificate strutture di combustione. Questo è il caso della zona 3 e 4, dove un alto 
numero di connessioni è stato documentato nelle unità spaziali 2, 3 e 4. Un trend simile a quello 
documentato per il cervo è stato identificato nelle linee di connessione che collegano il settore interno a 
quello esterno. Anche in questo caso si pensa ad attività di pulizia o adattamenti dello spazio occupato. 
Probabilmente almeno un evento di dislocamento dovuto a fenomeni di calpestio è stato attestato, 
grazie alla presenza di un rimontaggio che si colloca a 2.43 m in linea orizzontale e a 33 cm in 
verticale. 
I rimontaggi identificati sui bovidi, hanno restituito dati molto più scarsi, se comparati a quelli dei cervidi 
ed equidi. Sono localizzati principalmente nella zona 3 e 4, con un breve evento documentato anche 
nella zona 6, dove i resti appaiono molto disorganizzati. Le due connessioni su lunga distanza fanno 
presupporre ad almeno due eventi di alta intensità. 
La classe dei mammiferi di taglia grande mostra gli stessi trend del cervo e del cavallo. Suggeriamo 
eventi sincronici che collegano le zone 1 e 2 più interne alle zone 3 e 4 centrali del sito.  
In generale dal punto di vista spaziale-verticale non sono state osservate distanze significative, ad 
eccezione di quelle che corrispondono a linee di connessione lunghe, in relazione alla pendenza del 
livello (SW). Le distanze verticali osservate oscillano tra lo 0 e i 67 cm, tenendo conto dell’irregolarità 
superficiale del sublivello Ja, dove la presenza di pool e paleocanali è importante. E’ stata osservata 
un’orientazione preferenziale delle linee di connessione in senso NE-SW, che si accorda bene con la 
pendenza generale del livello. 
I dati ottenuti dagli studi spaziali mostrano quindi una distribuzione generale delle evidenze antropiche, 
sulla pressoché totalità dello spazio occupato. Se accorpiamo questi risultati con quelli ottenuti dalle 
linee di connessione, stabilite durante questo studio, possiamo descrivere l’esistenza di uno spazio 
articolato, che ha come fulcro centrale lo spazio interno del riparo e la Coveta Ripoll. Questo è dovuto 
nel primo caso alle migliori condizioni di abitabilità di questo settore, che presenta un rilievo piano ed è 
protetto dalla linea di blocchi che spartisce il settore interno ed esterno. Lo stesso vale per la Coveta 
Ripoll, che rappresenta un settore protetto del riparo, dove è stata documentata una grande intensità di 
resti ossei, che si presentano associati ai focolari. Il resto delle zone identificate darebbe luogo ad 
!222
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
episodi marginali di attività di sfruttamento delle carcasse (zona NE) e di attività di pulizia e 
adeguamento dello spazio (zona di caduta dei blocchi). 
E’ possibile osservare una sincronia nei processi di sfruttamento delle risorse animali, attraverso le 
differenti linee di connessione che mettono in relazione la totalità degli spazi occupati. Le attività di 
sfruttamento delle carcasse vengono gestite principalmente attorno ai focolari, come documentato dalla 
distribuzione spaziale dei resti e dalla maggior parte delle linee di connessione ottenute. Le 
occupazioni identificate testimoniano la realizzazione di un ampio spettro di attività che va dallo 
sfruttamento delle carcasse, ai processi tecnologici rivolti all’elaborazione di strumenti litici e ossei alla 
configurazione di oggetti in legno (Vaquero, 1997; Martínez Molina, 1999). Come argomentato da 
Vaquero (1997) durante i periodi di occupazione prolungata, gli ominini gerarchizzano le zone del 
riparo, in base all’intenzionalità di sfruttamento e alla situazione morfologica. Questo crea zone di 
accumulo di resti e zone di pulizia e adeguamento, in funzione di una maggiore abitabilità.  
6.2 CONTESTUALIZZAZIONE DEI LIVELLI I E JA ALL’INTERNO DELLA SEQUENZA DI 
ABRIC ROMANÍ  
La comparazione dei due livelli oggetto di studio con i dati a disposizione per gli altri livelli, ci permette 
di contestualizzare i risultati ottenuti e di verificare l’esistenza di pattern ricorrenti o meno, riguardo ai 
modelli di occupazione del Paleolitico Medio.  
In generale, la netta predominanza di ungulati (rispetto alla scarsa presenza di carnivori), per lo più 
adulti, rappresentati da  elementi dello scheletro appendicolare e craniale è comune in tutti i livelli. Le 
tracce di attività antropica, testimoniate sia dalla fratturazione su osso fresco (e secco) sia da tutti i 
marker ad essa connessi, indicano che l’uomo è il principale agente di accumulo e di modificazione dei 
resti ossei in tutti i livelli del sito. Nonostante siano stati documentati alcuni coproliti e resti ossei con 
tracce di rosicature di carnivori, si tratta di episodi isolati di intrusione dei predatori, che vengono attirati 
dall’odore dei resti lasciati e/o scartati dall’uomo (Rosell et al., 2012c).  
L’analisi zooarcheologica e tafonomica ha fatto emergere una presenza massiccia di cervidi ed equidi, 
seguiti da bovini e caprini. I carnivori, come già descritto, risultano poco rappresentati lungo tutta la 
sequenza e in generale la loro presenza è sempre secondaria a quella dell’uomo. Se da una parte 
viene riconosciuto un pattern ricorrente nello sfruttamento dei due taxa più rappresentati, questo dato 
cambia nel livello O, dove si riscontra una netta diminuzione degli equidi a favore dei grandi bovidi (Bos 
primigenius), che arrivano ad occupare la seconda posizione. Questo dato, corroborato dai dati 
pollinici, registra un cambiamento climatico in favore di un ambiente più umido e freddo, caratterizzato 
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dalla presenza di praterie o ampie radure. Una simile tendenza è riscontrata anche nei livelli K, L, M ed 
N.  
Il tipo di accesso alle carcasse risulta sempre di tipo primario ed immediato. Questo dato è in accordo 
con la predominanza di individui adulti (Gaudzinski e Roebroeks, 2000) e mediante la ricostruzione di 
tutte le fasi della catena di sfruttamento della fauna, ricostruite con l’analisi delle tracce antropiche. A 
sostegno di quanto detto, i dati sulla stagionalità hanno evidenziato alcune variabili tra i livelli: nel 
sublivello Ja l’età di morte dei cervi è documentata in autunno-inverno, come nel livello M, e quella dei 
cavalli in primavera. Nel sublivello Jb invece entrambe le specie precisano un’età di morte durante il 
periodo primaverile. Nel livello K i cervi e gli uri proporzionano dati riferibili al periodo estivo, mentre nel 
livello L si documenta la stagione primaverile come nel sublivello Jb. I dati relativi alla stagionalità del 
livello O non sono disponibili attraverso l’usura dentaria, ma un frammento di palco di cervo (attaccato 
alla parete craniale) appartenente ad un individuo adulto, di genere maschile, suggerisce 
un’occupazione che avrebbe avuto luogo durante l’estate-autunno o l’inverno. Questi dati ci 
suggeriscono un utilizzo del sito avvenuto durante tutte le stagioni dell’anno. 
Anche le frequenze relative dei taxa ci permettono di descrivere alcune differenze tra i livelli, soprattutto 
nell’O (Gabucio, 2014) ed M (Fernández-Laso, 2010; Fernández-Laso et al., 2010, 2011; Marín, 2014). 
Nonostante entrambi i livelli abbiano restituiti un numero di resti tra i più abbondanti di tutta la 
sequenza, il valore del NMI si abbassa notevolmente rispetto a quanto documentato nel livello J (Rosell 
et al., 2012a,b). Questo può essere relazionato sia all’alto grado di frammentazione che interessa i resti 
faunistici (più della metà dei resti, ha una longitudine inferiore ai 2 cm), sia alle alte percentuali di 
frammenti combusti (più della metà dei resti).   
La rappresentazione scheletrica dei livelli I e Ja risulta molto simile a quella del resto della sequenza: 
dominano le porzioni dello scheletro appendicolare prossimale e gli elementi craniali (soprattutto i 
frammenti dentari), mentre risultano scarsi sia lo scheletro assiale sia la parte appendicolare distale. 
Questo dato incrementa all’aumentare della taglia degli animali. L’interpretazione proposta lo vede 
come il prodotto di un trasporto differenziale delle parti anatomiche all’interno del sito (vedi paragrafi 
6.1 e 6.2 relativi al livello I e Ja) (Carbonell, 1992, 2002, 2012; Carbonell et al., 1996; Cáceres, 1995, 
2002; Saladié, 1998, Rosell, 2001, 2012a,b,c; Bravo, 2001; Vaquero et al., 2001; Vallverdú et al., 
2005a,b; Chacón et al., 2007; Gabucio, 2007; Fernández-Laso, 2010; Fernández-Laso et al., 2010, 
2011). Lo studio condotto da Gabucio (2014) all’interno del livello O, ha suggerito però che questo 
fattore è dovuto anche ad altri agenti, successivi al trasporto. Il dato è confermato anche dallo studio 
condotto da Marín (2014) sul livello M, nonostante non si abbia ancora una convalida a livello statistico. 
Questo pattern sarebbe dovuto ad un trasporto selettivo altamente complesso e variabile a livello 
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anatomico, prodotto da una grande quantità di fattori che avrebbero condizionato il trasporto e che non 
sarebbero solo legati ad una differenziazione nella taglia e nel peso. Secondo l’autrice la scarsa 
quantità di elementi dello scheletro assiale e delle epifisi, potrebbero avere una causa comune, 
probabilmente legata a fenomeni di combustione, relazionati ad attività di pulizia o di utilizzo dell’osso 
come combustibile.  
Un altro schema che risulta proprio di tutta la sequenza sono le fasi di ottenimento delle risorse animali: 
ad eccezione di alcuni casi, nei quali la rimozione dei tessuti interni (viscere), lo spellamento e il 
depezzamento avverrebbe nel kill site,  
normalmente tutte le fasi di sfruttamento delle carcasse avvengono all’interno del sito. Qui si portano a 
termine attività di cottura della carne e dell’osso, processi di scarnificazione e fratturazione per 
l’ottenimento del midollo. Questi aspetti ci indicano dunque uno sfruttamento intenso e una pratica 
sistematica. Solo lo sfruttamento del gatto selvatico, documentato nel livello O, rappresenterebbe un 
caso differente rispetto a quanto riscontrato tra gli ungulati, in quanto le tecniche di fratturazione e di 
consumo sono meno intense e differiscono in quanto si focalizzano solo su determinati elementi.  
Tutte queste pratiche generano, dunque, una grande quantità di resti e la riutilizzazione dello spazio 
comporta anche una gestione e adeguamento dello stesso. Il “punto di vista spaziale” è stato uno dei 
temi chiave delle ricerche sul Paleolitico durante gli ultimi 40 anni, ed è strettamente legato alle 
interpretazioni paleo-etnografiche. Sia le prospettive etnografiche, introdotte dalla New Archeology, sia 
le ricerche condotte mediante scavi in estensione e sviluppate per la prima volta nel sito di Pincevent 
da Leroi-Gourhan (Leroi-Gourhan e Brezillon, 1972) hanno contribuito allo sviluppo della conoscenza 
dei gruppi di cacciatori-raccoglitori paleolitici, nonché del loro modo di vita.  
Il progetto iniziato nel 1983 nel sito di Abric Romaní, aveva come obiettivo principale l’applicazione del 
paradigma etnografico. La condizione ottimale di cui gode il sito, caratterizzato da una formazione 
travertinica e da livelli archeologici sottili, separati da strati sterili, ha gettato le basi per uno studio 
spaziale, volto alla ricostruzione dei modelli di insediamento del Paleolitico Medio. Praticamente l’intera 
sequenza è stata oggetto di questi studi, focalizzati sull’applicazione dei rimontaggi, sia in campo litico 
che osseo e sull’identificazione di accumuli di materiali, strettamente associati a strutture di 
combustione. Il ruolo dei focolari è già noto in letteratura ed è strettamente legato all’etnoarcheologia 
(Yellen, 1977; Kroll and Price, 1991 inter alia). Questo ha permesso di avere un’ottima base di dati allo 
stato attuale delle ricerche, che può essere integrata ad altri studi (Galván et al., 2001; Meignen, 1993; 
Conard et al., 1998; Speth, 2006; Henry, 1998) e che servire da riferimento per studi futuri.   
All’interno del Romaní è stato possibile identificare vari tipi di modelli di insediamento.  
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I dati forniti da Vallverdú e colleghi (2005a,b) per il livello I, ci propone dei gruppi di Neanderthal 
altamente mobili, che utilizzano il riparo come luogo di passaggio. Lo sfruttamento delle risorse litiche 
nelle immediate vicinanze del sito, indica un basso sfruttamento del territorio circostante, suggerendo la 
presenza di altri luoghi per l’approvvigionamento delle risorse. Lo studio spaziale condotto nella 
presente tesi, mostra delle similitudini tra il livello I ed altri livelli della sequenza: H, K, L, N e 
archeolivello Oa. Tutti si caratterizzano per un basso numero di resti recuperati e per l’identificazione di 
accumuli ben definiti caratterizzati dalla costante presenza di focolari (Vaquero et al., 2001; Vallverdú et 
al., 2005a,b; Vaquero, 2008). Pattern simili sono tipici degli accampamenti di breve durata (short-term 
camps) e quindi questi livelli archeologici sono stati interpretati come conseguenza di occupazioni 
brevi. Queste sarebbero caratterizzate dalla presenza di rimontaggi su corta distanza, con aree di 
attività isolate che non presentano relazioni temporali fra di esse. I gruppi di neandertaliani che 
frequentano il Romaní durante la formazione di questi livelli, sono caratterizzati da piccoli gruppi che 
utilizzano lo spazio in modo limitato.   
Quando la durata dell’occupazione aumenta, la dispersione dei resti dovuta ad attività di pulizia o a 
fenomeni postdeposizionali (mai troppo intensi) porta ad una sovrapposizione delle aree domestiche, 
che tendono a mascherare questi schemi e a caratterizzare il record archeologico come una 
distribuzione continua (O’Connel, 1987). Il sublivello Ja, assieme ai livelli E, M e l’archeolivello Ob 
mostra questa tendenza, che rende più difficile l’interpretazione dei limiti tra gli accumuli. 
Generalmente, il gran numero di focolari distribuiti in tutta l’area occupata, suggerisce che il sublivello 
Ja funzionò come un accampamento centrale, essendo il prodotto di varie occupazioni di intensità 
prolungata, con intervalli di non-occupazione piuttosto corti, che hanno permesso il seppellimento del 
registro archeologico e una differenziazione tra le differenti occupazioni. Questi momenti di abbandono 
permettono l’intrusione di carnivori che approfittano dei resti lasciati dall’uomo. Se sommiamo questi 
dati, con la presenza di un gran numero di focolari registrati all’interno del sublivello, è possibile dunque 
suggerirne un uso come accampamento centrale. Come argomentato da Vaquero e colleghi (2012) 
queste frequentazioni sarebbero associate all’introduzione di risorse di grandi dimensioni e allo 
sviluppo di sequenze di riduzione dei nuclei. Bisogna, però, tener presente che le occupazioni di 
intensità prolungata si mescolano ad intervalli di tempo più brevi, nei quali il sito funziona solo come 
luogo di passaggio. Attraverso il nostro studio è stato possibile confermare e rafforzare questo aspetto 
(vedi paragrafo 6.1 e Chapter 5.Results). Le brevi visite all’interno del riparo sarebbero caratterizzate 
dall’abbandono di strumenti singoli o gruppi di strumenti, trasportati durante la mobilità dei gruppi.  
Abric Romaní ha permesso di distinguere differenti tipi di aree o unità spaziali: aree di attività 
domestica multifunzionali, aree specializzate nello sfruttamento delle carcasse o rivolte all’accumulo di 
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ossa, aree di riposo o “dormitori” (Vaquero e Pastó, 2001; Vaquero et al., 2001; Vallverdú et al., 
2005a,b, 2010, 2012; Carbonell, 2012). Generalmente le aree di attività domestica tendono a situarsi 
all’interno o al centro del riparo, mentre le aree dove si realizza la prima parte dello sfruttamento o dove 
si accumulano i resti ossei (zona toss) si trovano verso la zona esterna. Le aree che fungono da 
dormitorio, invece, si collocano verso il fondo del riparo, in nicchie più riparate. Questa distribuzione 
dello spazio può essere osservata nel livello J, M, ma anche negli archeolivelli Oa e Ob. 
6.3 IL LIVELLO 37 DI RIPARO TAGLIENTE  
I livelli musteriani di Riparo Tagliente sono stati studiati dagli anni 1974 fino al 1999 in entrambi i settori 
(I- esterno, II-interno). La documentazione riguardo alla descrizione dei sedimenti per ogni taglio è 
riportata  tramite i diari di scavo e le vecchie pubblicazioni. 
Il livello 37 è stato esplorato sia nei quadrati interni della sequenza, sia in quelli esterni. In accordo con 
le caratteristiche dei sedimenti è stato possibile effettuare delle correlazioni tra le sequenze 
stratigrafiche dei due sondaggi, fino al taglio 42. Nel settore esterno questo non è stato possibile in 
quanto solo i limiti superiori della sequenza musteriana sono stati identificati. Lo spessore del livello 
varia a seconda che ci troviamo nella parte interna o esterna del riparo, anche se in linea di massima i 
tagli proposti arrivano ad uno spessore massimo di circa 10 cm. 
La scelta di questo sito per affrontare una tematica complessa come quella dei rimontaggi è stata 
dettata dalla volontà di verificare la presenza o meno di disturbi (di varia origine) all’interno dell’insieme 
faunistico recuperato e determinare la possibile applicazione di questa metodologia in un sito dove lo 
scavo in estensione è iniziato solo negli ultimi anni e dove non sono presenti gli stessi processi di 
formazione travertinica tipici di Abric Romaní. Per i suddetti motivi, pochissimi frammenti sono stati 
coordinati spazialmente. Chiariti questi limiti in vista dello studio proposto, sono comunque emersi dei 
dati che danno buone prospettive di utilizzo futuro di questa metodologia. 
Il materiale faunistico ammonta ad un totale di 9043 resti di grandi mammiferi. Di questi, 1712 
rappresentano i frammenti codificati (con 100 frammenti con coordinate), mentre 7331 sono i frammenti 
recuperati all’interno di sacchetti di plastica (minigrip) che sono stati conteggiati e identificati (ove 
possibile) a livello tassonomico ed anatomico. La quasi totalità dei frammenti appartiene allo scheletro 
appendicolare. E’ stato possibile identificare solamente 758 resti a livello di famiglia, genere o specie, a 
causa dell’alto livello di frammentazione che affetta l’insieme osteologico. Questo dato è riflesso 
dall’intensa attività di fratturazione antropica delle ossa, ma anche da episodi di combustione e 
alterazioni postdeposizionale. 
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Sulla base del NISP la specie più rappresentata risulta essere il capriolo che rappresenta il 40,6% del 
campione, seguito da cervo (18,9%) e pochi resti di uro/bisonte, stambecco, camoscio, alce, cinghiale 
e megacero. Alcuni elementi sono stati incorporati nella categoria degli ungulati o dei cervidi a causa 
della mancanza di elementi diagnostici. 
Il numero minimo degli individui riconferma la preponderanza degli ungulati rispetto alle altre specie: il 
cervo e il capriolo hanno documentato almeno 6 individui, seguiti da cervidi e ungulati con 4. Lo stesso 
numero si ha per camoscio e marmotta, mentre per le altre specie il numero si abbassa tra 1 e 2 
esemplari. Lo studio dell’età di morte ci indica in generale che gli animali più rappresentati risultano 
essere gli individui giovani e adulti e qualche giovane-adulto. Da sottolineare la presenza di feti o 
neonati tra gli ungulati e le marmotte, che evidenzierebbe un uso del sito nei mesi primaverili-estivi. 
Il 91,6% dei frammenti non è stato assegnato a nessun gruppo tassonomico e solo in alcuni casi è 
stata possibile un’identificazione a livello anatomico. Le categorie più abbondanti risultano essere i 
mammiferi di taglia medio-grande, seguiti dalla media, grande e piccola taglia. Dominano i segmenti di 
ossa lunghe, seguiti da frammenti craniali e qualche elemento dello scheletro assiale, non presente 
però nella categoria medio-piccola. 
Le evidenze antropiche sono notevoli e sono state osservate su tutte le specie di ungulati, ad 
eccezione del megacero, sui resti di capra, carnivori, marmotta e uccelli. Questo evidenzia un intenso 
sfruttamento delle risorse animali, cacciate nei dintorni del sito, anche se non sembra esserci nessuna 
predilezione per una o più specie in particolare. Le tracce principali sono riflesse dalle attività di 
percussione rivolte all’ottenimento del midollo, da tagli e raschiature, punti di impatto, schegge, coni di 
percussione, distacchi corticali e midollari. Si sottolinea anche la presenza di 86 ritoccatori 
comunemente usati per la scheggiatura della selce (Malerba e Giacobini, 1998; Thun Hohenstein, 
2001). Anche l’esposizione al fuoco è ben attestata, come ci indica la percentuale dei resti con tracce di 
combustione (33,1%). Tutti i gradi di combustione sono stati documentati, con una prevalenza 
significativa per i gradi 2 e 3. Questo dato concorda perfettamente con quanto riscontrato nel livello I 
dell’Abric Romaní, nonostante non ci siano evidenze di strutture di combustione. 
L’azione di roditori o carnivori non è stata così intensa, per cui si esclude la presenza di questi animali 
come agenti che possono aver causato un disturbo tra i livelli. 
Un buon argomento di partenza per la discussione dei nostri dati, è rappresentato invece dai fenomeni 
postdeposizionali. Questi ci possono aiutare a ricostruire le dinamiche di intervento avvenute durante la 
formazione del livello 37. Nonostante la conservazione delle superfici sia abbastanza buona, tracce di 
ossidi di manganese (59%), radici (37,5) e concrezioni (24,4%) sono state riscontrate su un’alta 
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percentuale di frammenti, portando talvolta ad un danneggiamento più o meno intenso della superficie 
dei reperti. A questi agenti seguono il weathering (10,1%), l’attività dell’acqua (3,2%), rari casi di 
esfoliazione (1%), erosione (0,7%), fratture causate dalla caduta di blocchi (0,6%), calpestio (0,5%) e 
corrosione (0,3%). Come da letteratura, gli agenti che possono aver causato uno spostamento dei 
reperti più o meno consistente sono l’attività dell’acqua e il calpestio. Corsi a bassa intensità hanno 
sicuramente interessato le zone di scavo del riparo, anche se sono risultati assenti nella zona interna. I 
quadrati più interessati da questo fenomeno risultano essere il 9 e il 13, mentre una concentrazione più 
bassa si ha nei quadrati 7-8-11-12-14. Solo alcune connessioni su lunga distanza, sono state 
documentate in questi quadrati, per una media di circa 5 metri. Non possiamo escludere la presenza di 
almeno qualche evento di media-alta intensità che può aver interessato lo spostamento dei frammenti. 
La presenza di rimontaggi tra tagli diversi, può essere relazionata all’attività dell’acqua, che può aver 
circolato all’interno del sito in certi periodi dell’anno. I fenomeni di calpestio, nonostante non molto 
abbondanti, sono stati documentati negli accumuli identificati, in particolare nei quadrati 9-12 e 13. 
Sulla base dei rimontaggi ottenuti, il calpestio è attestato solo su 4 frammenti. In nessun caso abbiamo 
collegamenti tra i differenti tagli, in quanto questi rimontaggi provengono dagli stessi quadrati. 
Possiamo dunque escludere il calpestio come fattore di spostamento delle ossa. 
Dai dati ottenuti possiamo confermare che il livello 37 risulta alterato da fenomeni che interessano il 
record archeologico una volta che il sito viene abbandonato. Inoltre, gli scavi del 1979 hanno messo in 
evidenza la presenza di tane nei quadrati 10 e 11, soprattuto nei tagli alfa e beta, che sono state ben 
individuate ed isolate stratigraficamente, in quanto i materiali faunistici e litici inclusi erano fortemente 
disturbati e rimescolati. In due rimontaggi riguardanti resti di cervo troviamo due connessioni su lunga 
distanza, a differenti quote.  
A livello generale i rimontaggi provengono dalla sola area rappresentata dalla trincea, salvo un unico 
rimontaggio documentato nella zona interna, appartenente ad una falange di capriolo. 
Dai dati ottenuti possiamo ipotizzare la presenza di occupazioni di breve e lunga durata, che sono 
sovrapposte tra di loro e non identificate verticalmente, dandoci una chiara indicazioni che il sito in 
questione e il livello 37 può essere identificato come palinsesto. Questo è convalidato dall’alta quantità 
di reperti recuperati. Probabilmente l’area di maggior utilizzo da parte dei neandertaliani era quella 
interna del sito, dove è stata documentata anche la maggiore concentrazione di reperti. Questo non 
esclude l’uso della zona esterna, che coincide con la trincea. 
La composizione dell’insieme faunistico per gli altri tagli della sequenza, non presenta sostanziali 
differenze nei livelli 35, 36, 37 e 40 (Thun Hohenstein, 2006). La specie più rappresentata risulta 
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essere sempre il capriolo, seguito dal cervo, dallo stambecco e dal camoscio, mentre una leggera 
variazione si nota nei tagli 41 e 42 dove il cervo è preponderante, seguito dal capriolo e dal cinghiale. Il 
campione proveniente dai tagli 35, 36, (37) e 44-52 non permette di ricavare delle indicazioni climatiche 
molto dettagliate, relative a queste fasi di occupazione del riparo, ma l’abbondanza del capriolo e la 
presenza di alce e marmotta suggeriscono un clima temperato-freddo, piuttosto umido. I rari resti di 
carnivori, presenti nei tagli dal 35 al 37 testimoniano la saltuaria frequentazione di questi predatori, nei 
momenti in cui l’uomo abbandona il riparo. Questo dato differisce nei tagli inferiori (44-52) dove 
l’occupazione da parte dei carnivori risulta più importante e dove aumenta la varietà delle specie con la 
presenza di lupo, volpe, orso, leopardo e mustelidi.  
Anche nel resto dei livelli, l’attività antropica gioca un ruolo primario. Le tracce di macellazione 
attestano che il depezzamento delle carcasse è avvenuto nel sito (tranne qualche rara eccezione), in 
modo consolidato e ripetitivo. Lo sfruttamento di specie più piccole, come la marmotta porterebbe a 
pensare ad un possibile utilizzo della pelliccia dell’animale.  
Tutti i dati raccolti convalidano e confermano un’intensa frequentazione antropica, evidenziata dalla 
moltitudine di evidenze a nostra disposizione.   
A completamento dei dati relativi alla fauna, è necessaria una descrizione in merito agli studi condotti 
sull’industria litica (Arzarello, 2004). Nonostante alcune differenze documentate tra la serie interna ed 
esterna, il materiale litico risulta omogeneo e ben conservato. Rispetto a molti siti italiani ed europei, 
Riparo Tagliente si distingue per l’abbondanza di materiale litico presente, se si considera che dai 7 
quadrati analizzati, per uno spessore di 3 cm sono stati documentati 60.680 reperti in selce. Come per i 
resti faunistici, lo studio dei livelli riguarda una piccola parte del deposito, tramite i due sondaggi 
(esterno ed interno) e una trincea di raccordo. Quest’ultima denota una serie di problemi stratigrafici 
dovuti a riescavi condotti da marmotte e piccoli animali fossoriali, ma anche da scavi abusivi condotti in 
epoca storica. Questo dato è stato riscontrato anche nello studio faunistico.  
La grande quantità di reperti, dimostra che l’uomo di Neanderthal ha frequentato in modo intenso il 
riparo, lasciando molte testimonianze delle sue attività, che hanno permesso di tracciare un quadro 
delle caratteristiche tecno-economiche dell’industria litica ed evidenziare alcuni comportamenti tecnici 
significativi, adottati dai neandertaliani durante il MIS 3. Il taglio 37, caratterizzato dall’apparizione del 
débitage laminare, può essere considerato il punto di partenza per il confronto tra le due serie. 
Generalmente nei tagli superiori, in cui rientra anche il taglio 37 l’occupazione risulta più intensa ed 
articolata. La materia prima proviene per la maggiore dal torrente Valpantena, che scorre a pochi metri 
dal riparo. La selce utilizzata proviene dalle formazioni del Biancone, Tenno, Scaglia Rossa e Scaglia 
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Variegata; in tutti i casi si tratta di selce di ottima qualità. A partire dal taglio 37, fino al 34 si nota una 
preferenza per la Scaglia Variegata, che per qualità fisiche e purezza viene utilizzata per il débitage 
Levallois e laminare. La catena operativa risulta sempre completa, per tutti i metodi e in tutti i livelli. 
Questo dato è confermato dalla presenza di nuclei e di prodotti come le schegge corticali, le schegge di 
plain débitage, le schegge di ritocco, il débris e gli strumenti ritoccati.  
La tecnica di scheggiatura risulta essere sempre quella diretta al percussione in pietra dura, mentre 
solo per alcuni strumenti è stato rilevato l’utilizzo di un percussore organico per il ritocco (vedi 
ritoccatori in osso).  
Dal taglio 37 in poi sembra dunque che l’occupazione neandertaliana, si sia protratta per periodi più 
lunghi, come attestato dall’importanza dell’attività antropica documentata nella produzione litica, oltre 
che dall’abbondanza di reperti che mostrano chiari segni di tracce di macellazione. E’ possibile 
ipotizzare che il riparo non venisse usato per semplici attività di caccia sporadiche, ma che al suo 
interno si articolassero attività legate alla lavorazione delle materie prime animali, vegetali e altre 
attività domestiche. 
6.4 DUE REALTÀ A CONFRONTO: SIMILITUDINI E DIFFERENZE TRA ABRIC ROMANÍ E 
RIPARO TAGLIENTE  
I dati ottenuti dall’analisi dei livelli di entrambi i siti, hanno fatto emergere alcune caratteristiche comuni, 
ma anche degli aspetti totalmente differenti.  
Entrambi i siti si localizzano in punti strategici e in situazioni geografiche prossime a differenti 
ecosistemi: 
- l’Abric Romaní si trova in prossimità di ecosistemi differenti, quali la pianura, il bosco e la montagna e 
risulta un punto di passaggio importante per le migrazioni delle mandrie. Questo faciliterebbe l’accesso 
ad una grande varietà di animali da parte dei gruppi neandertaliani, che disporrebbero di cavalli, uri, 
rinoceronti e cervi. Nonostante ciò il cervo e il cavallo sono gli animali più rappresentati in quasi tutta la 
sequenza, con individui adulti e giovani. Alcuni studi condotti negli anni precedenti hanno interpretato 
questi dati come una sorta di “direzionalità” nella caccia (Carbonell, 1992, 2002; Carbonell et al., 1996; 
Cáceres, 2002; Rosell, 2001; Bravo, 2001; Gabucio, 2007; Fernández-Laso, 2010; Rosell et al., 
2012a,b,c). Questo aspetto è strettamente legato ad una profonda conoscenza del territorio, al 
controllo delle migrazioni, facilitato dalla posizione del sito, ma anche a pattern di occupazione 
stagionale, ai quali il Neanderthal era legato durante i suoi spostamenti. 
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- il Riparo Tagliente occupò in passato una posizione geografica e topografica strategica, che favori 
l’insediamento umano durante il Paleolitico. Situato a circa 12 Km dall’imboccatura dell’ampia 
Valpantena, nei Monti Lessini, il sito occupa una posizione intermediaria tra la pianura e la sommità 
degli altipiani. Si localizza dunque lungo una cerniera, dove incontriamo la valle, il fondo della valle, i 
versanti rocciosi e la sommità degli altipiani. Questo mosaico di paesaggi naturali differenti è 
caratterizzato da un’altrettanta varietà di risorse animali e vegetali, che variano secondo i periodi e le 
condizioni climatiche. A questo si aggiunge un’abbondanza di risorse litiche e minerali che 
caratterizzano il massiccio e che sicuramente hanno giocato un ruolo fondamentale nell’insediamento 
dei gruppi paleolitici.  
In entrambi i siti (e livelli) uno degli animali più intensamente sfruttati è sicuramente il cervo, anche se 
nel livello 37 di Riparo Tagliente la specie più presente risulta essere il capriolo. Al cervo segue lo 
sfruttamento del cavallo per quanto riguarda il Romaní, tranne nel livello O dove quest’ultima specie 
viene sostituita dalla presenza di grandi bovidi. Una tendenza generale riscontrata nei due siti è 
l’apporto differenziale delle carcasse all’interno del sito, che varia secondo la taglia. Nel livello I e Ja del 
Romaní, il cervo viene introdotto all’accampamento con tutte le porzioni scheletriche, mentre il cavallo 
risulta maggiormente rappresentato dagli elementi craniali (seppur siano presenti elementi dello 
scheletro appendicolare). Nel livello 37 di Riparo Tagliente sia il cervo che il capriolo vengono portati 
interamente all’interno del sito, sfruttandone la totale anatomia. Per le altre specie documentate è 
difficile invece stabilire una corretta catena di sfruttamento, in quanto la quantità di reperti risulta 
piuttosto bassa.  
La presenza di numerose specie, soprattutto a Riparo Tagliente ci indica la presenza di vari tipi di 
ambiente. Il cervo e il capriolo, tipici delle sequenze musteriane del Tagliente e in particolare del taglio 
37 indicano il persistere di un ambiente temperato e di foreste che si inframezzano a radure. La 
presenza di qualche resto sporadico di alce e cinghiale (Tagliente) suggerisce inoltre la presenza di 
boschi a carattere fitto, con disponibilità di ambienti umidi e/o corsi d’acqua a debole intensità. Entrambi 
i siti hanno documentato dei resti di caprini, anche se non molto abbondanti, che fanno presupporre 
l’esistenza di ambienti aperti, anche a carattere alpino o montagnoso nel territorio circostante. I bisonti 
e l’uro sono caratteristici di radure o ampie prateria in quota o pianura. La volpe e gli ursidi, se pur poco 
rappresentati in entrambi i siti, prediligono ambienti boschivi e un clima temperato. I resti di lupo 
indicano spazi aperti e abbondanza di ungulati come prede, che non mancano in nessuno dei due siti. 
La presenza di megacero e alce, presente solo a Riparo Tagliente è caratteristica di ampie praterie o 
altopiani scarsamente arborati. 
In generale risulta scarsa la presenza di carnivori, anche se a Riparo Tagliente ne sono stati 
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documentati in numero maggiore, rispetto ai livelli del Romaní, soprattutto per quanto riguarda i tagli 
inferiori della stratigrafia.  
Questo dato risulta essere importante se pensiamo che l’agente che ha giocato il ruolo principale 
nell’accumulo dei resti e nell’occupazione dello spazio è l’uomo. 
In entrambi i siti abbondano le evidenze a favore di questo aspetto sia per quanto riguarda la fauna che 
la materia prima litica, non dimenticando un intenso sfruttamento delle risorse vegetali commensali e 
utilizzate per l’accensione del fuoco.  
Le analisi delle superfici ossee, tese al riconoscimento degli agenti di modificazione (antropici, climatici, 
edafici, biologici) ha fatto emergere importanti dati, documentati anche nei rimontaggi ottenuti.  
In generale la catena operativa risulta completa, testimoniando tagli da strumento litico, legati al 
processamento delle carcasse, ma soprattutto fratturazione intenzionale volta all’estrazione del midollo. 
Quest’ultimo aspetto è convalidato dalla presenza di impatti di percussione, stigmate, coni di 
percussione, distacchi corticali e midollari, raschiature, coni hertziani e ove non presenti, la morfologia 
delle fratture ha fatto comunque supporre un intervento di origine antropica. Generalmente la 
percussione diretta risulta essere la tecnica più comune, anche se non mancano documentazioni 
relative a fratture per flessione o pre-riscaldamenti dell’osso al fine di facilitarne la rottura.  
Le analisi spaziali condotte mediante l’impiego dei rimontaggi ossei ci permettono di fare alcune 
considerazioni.  
L’insieme faunistico del livello I sembra essere il risultato di una successione di occupazioni di breve 
durata e intensità, portate a termine da differenti gruppi in momenti diversi. La dimensioni dei gruppi 
risulta piccola se consideriamo la superficie occupata e la presenza di singoli focolari, attorno ai quali si 
distribuiscono i resti ossei e litici. La durata di questi eventi sembrerebbe corta anche perché l’effetto 
degli agenti postdeposizionali non è stato sufficiente per creare dei movimenti dei resti, rispetto alla loro 
posizione originale. Come argomentato da Rosell e colleghi (2012a) la sovrapposizione di resti litici e 
ossei attorno o all’interno dei focolari, caratterizzerebbe questi modelli occupazionali, identificati anche 
nel soprastante livello H. Nonostante ciò alcune linee di connessione su lunga distanza farebbero 
pensare ad almeno uno o più eventi occupazionali di più alta intensità, verificatisi nel livello I. 
Le linee di connessione, stabilite nel sublivello Ja risultano più complesse e suggeriscono un mix di 
occupazioni di lunga e breve durata, che rafforzano i dati ottenuti negli studi precedenti. La 
distribuzione dei resti appare frequente nella totalità della superficie, anche se ci sono zone di 
accumulo maggiori. In ogni caso non è stato possibile identificare unità spaziali ben definite, come nel 
caso del livello I, per la presenza di sovrapposizioni di materiali e anche di strutture di combustione, 
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che rendono difficile l’interpretazione di questo aspetto. Un differente schema è stato documentato tra 
le specie cacciate: il cervo mostra connessioni su corta e lunga distanza che riguardano perlopiù 
elementi dello scheletro post-craniale, anche se non mancano elementi rimontati su frammenti craniali. 
Questo dato è stato registrato anche per la taglia media.  
Generalmente i rimontaggi sono sempre associati a strutture di combustione e le aree più intense 
risultano essere la 3, la 4, la 5 e la 6, mentre quelle più interne del riparo risultano marginali. Il dato 
proporzionato dai resti di equidi mostra invece una situazione differente, dove predominano 
connessione lunghe e dove si registrano variazioni nelle porzioni scheletriche: sono più abbondanti i 
rimontaggi su denti, frammenti mandibolari e mascellari, che ben si accordano con la selezione di 
trasporto precedentemente descritta. 
In generale si prospetta un utilizzo dello spazio articolato, che ha come fulcro centrale lo spazio interno 
del riparo e la Coveta Ripoll (migliori condizioni di abitabilità  e settori protetti).  
Possiamo affermare che gli agenti postdeposizionali non hanno avuto un ruolo importante nella 
formazione di questi accumuli e nemmeno nello spostamento dei resti. Al contrario, Riparo Tagliente ci 
offre maggiori spunti sotto questo aspetto. Come già ampiamente argomentato il ruolo degli agenti 
edafici riveste importanza all’interno della formazione del livello 37. I processi tafonomici naturali sono 
fortemente presenti e hanno interessato in modo cospicuo i reperti, dopo l’abbandono del sito da parte 
dell’uomo, talvolta danneggiando o cancellando qualsiasi tipo di traccia che avremmo potuto 
documentare sulla superficie delle ossa. Non possiamo dire con certezza che tutti gli elementi si trovino 
in posizione originaria, in quanto soprattutto l’azione dell’acqua può aver determinato in più di un 
occasione uno spostamento dei reperti, attestato nondimeno nei rimontaggi documentati.  
Le poche linee di connessione documentate attraverso i rimontaggi ci indicano distanze brevi e lunghe, 
che potrebbero far ipotizzare a tipologie di occupazione di breve e lunga durata. In generale è possibile 
che la situazione documentata nel livello 37 sia più simile a quella descritta per il livello I. Questa 
ipotesi può essere verificata dalla presenza di accumuli cospicui di materiale osseo sia nel settore 
interno che esterno. Sicuramente l’area più utilizzata per lo svolgimento delle attività quotidiane risulta 
essere quella interna, a ridosso della parete rocciosa, ma non si esclude l’utilizzo del settore esterno, 
se non altro come possibile area di accumulo di rifiuti (toss zones) vista la considerevole presenza di 
resti combusti. A questo proposito merita spendere una breve descrizione riguardo all’utilizzo del fuoco. 
In tutti e tre i livelli dei due siti, è stata notata un’alta percentuale di resti combusti, che però nel caso di 
Abric Romaní è confermata dalla presenza di numerosissime strutture di combustione.  Questa 
mancanza di tracce potrebbe essere dovuta ad una parziale indagine dei depositi musteriani, che 
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necessiterebbero di un indagine in estensione, a fenomeni postdeposizionali di forte intensità, che 
possono aver cancellato tali evidenze. Possiamo comunque affermare che il settore esterno è più 
interessato da questo tipo di fenomeni rispetto a quello interno.  
La situazione riscontrata nei due siti in esame, ha evidenziato, come in tutti gli studi ci siano aspetti 
positivi dal punto di vista quantitativo e qualitativo, ma anche altri più articolati e complessi che rendono 
difficile una chiara interpretazione dei dati. Sicuramente entrambi i siti hanno goduto in passato di 
condizioni estremamente favorevoli all’insediamento umano dei gruppi di cacciatori-raccoglitori 
paleolitici, durante il MIS 3. L’elevata disponibilità di materie prime animali, vegetali e litiche hanno reso 
Abric Romaní e Riparo Tagliente due siti chiave all’interno del panorama del Paleolitico Medio dell’area 
mediterranea. Di seguito verrà fatta una breve panoramica del contesto geografico e regionale, 
all’interno del quale si collocano i due siti in questione. 
Riparo Tagliente si inserisce in un importante contesto regionale tra l’area dei Monti Lessini (Verona) e 
dei Colli Berici (Vicenza), noti da tempo per la quantità di siti paleolitici inventariati e investigati grazie 
all’intervento sul territorio dell’Università di Ferrara, del Museo Civico di Scienze Naturali di Verona e 
della Soprintendenza all’Archeologia per il Veneto. L’elevata disponibilità di materia prima litica e la 
varietà fisiografica ed ecologia della fascia compresa tra l’alta pianura e le Prealpi, spiegano l’interesse 
da parte dei neandertaliani verso la frequentazione di territori conosciuti, percorsi durante spostamenti 
stagionali e caratterizzati da una debole mobilità residenziale (Peresani, 2001). Questo è confermato 
non solo dal ruolo che ricopre Riparo Tagliente, ma anche da altri siti chiave delle Prealpi Venete, come 
per esempio i depositi della Cave di Quinzano (Leonardi, 1942; Zorzi e Pasa, 1944/1945; Peretto, 
1980), del Riparo Mezzena (Bartolomei et al., 1980; Thun-Hohenstein et al., 2010; Longo et al., 2011) 
la Grotta di Fumane (Broglio, 1997; Broglio et al., 1998, 2009; Broglio e Cremaschi, 1989; Cassoli e 
Tagliacozzo, 1994b; Peresani e Sartorelli, 1998; Peresani et al., 2008, 2011a,b; Romandini, 2011 inter 
alia), San Bernardino (Bartolomei, 1969; Cassoli e Tagliacozzo, 1994a; Peresani, 1997, la Grotta della 
Ghiacciaia (Thun-Hohenstein, 2001; Bertola et al., 1999; Sala, 1990 inter alia). In questi siti i dati 
faunistici a disposizione ci indicano che gli animali cacciati più comuni sono conformi a specifiche 
condizioni ambientali e climatiche, esistenti nei dintorni del sito, che riflettono di conseguenza le 
differenti oscillazioni climatiche. San Bernardino, Fumane e Riparo Tagliente, condividono un modello di 
sfruttamento simile, secondo il quale prede giovani-adulte e adulte vengono scelte e macellate 
all’interno del sito (Romandini, 2011). La Grotta della Ghiacciaia ha permesso inoltre di interpretare un 
tipo di occupazione di breve durata, che potrebbe essere associato ad alcuni eventi presenti durante la 
formazione del livello 37, nonostante la quantità di reperti sia piuttosto bassa. Le attività svolte nella 
grotta erano finalizzate soprattutto alla produzione di supporti litici, dato che concorda bene con la 
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presenza di ritoccatori ossei. Inoltre la brevità delle occupazioni è relazionata anche alla presenza dei 
carnivori all’interno della grotta che utilizzerebbero lo spazio come tanta per il letargo e la cura 
parentale dei cuccioli (Thun Hohenstein, 2001).  
All’interno del Paleolitico Medio della Catalunya, poco documentato fino agli anni 50, il sito di Abric 
Romaní e mandibola di Banyoles erano già avviati dal punto di vista della ricerca scientifica. In seguito, 
numerosi siti vennero localizzati soprattutto nell’area del massiccio dell’Alta Garrotxa, nei pre-Pirenei 
(Cova de Mig, Cova dels Ermitons) e nel limitrofo bacino di origine lacustre di Banyoles-Besalú (Covas 
de Reclau, mandibola di Banyoles). Vaquero e Carbonell (2000) suggeriscono che ognuno di questi 
giacimenti si inserisce in un contesto ambientale specifico, che ne rispecchia la funzione. Troviamo siti 
localizzati in: 
- passaggi naturali strategici (Abric Romaní, Gabasa, Roca del Bous), dov’è possibile controllare i 
movimenti stagionali delle mandrie; 
- posizioni centrali, che permettono di raggiungere in modo agevole altre unità geografiche e ambientali 
(Cova de l’Arbreda, Mollet, Reclau Viver, Pau). Questo insieme di grotte, si trovano in una posizione 
favorevole, lungo la principale via di comunicazione che collega il nord al sud della Catalunya e 
sebbene si trovino distanti dagli affioramenti selciferi, presentano nelle vicinanze una notevole varietà 
litologica di fonti di approvigionamento alternative. Anche a Cova de l’Arbreda la fauna è caratterizzata 
principalmente da resti di orso delle caverne, al contrario dei livelli superiori dove dominano gli ungulati, 
suggerendo un’occupazione della grotta da parte dell’orso, durante il letargo e per la cura dei piccoli. 
Cova Mollet I invece suggerisce l’esistenza di un’ampia varietà faunistica, in alcuni casi arcaica (Canis 
lupus lunellensis, Ursus prearctos, Crocuta spelea intermedia) dove a specie tipiche di clima temperato 
(cinghiale, cervo, capriolo, cavallo, rinoceronte, elefante) si alternano fasi più fredde e secche, come 
indica la presenza della renna. Anche in questo caso la frequentazione da parte dell’uomo risulterebbe 
sporadica e si alterna a quella di orsi e iene, come documentato da resti ossei, coproliti e tracce di 
rosicatura.  
- ecosistemi specifici, in cui vengono sfruttate le limitate risorse a disposizione. Un esempio è la Cova 
dels Ermitons, interpretato come stazione di caccia saltuariamente occupata dall’uomo e caratterizzata 
dall’assoluta predominanza dell’orso delle caverne e dello stambecco, seguiti dalla presenza (secondo 
gli strati) di Capra pyrenaica, Crocuta spelaea, Felis pardus, Canis lupus, Vulpes vulpes, Phantera, 
Canis lupus, Rupicapra rupicapra and bovids. 
Da non dimenticare la Valle dell’Ebro che ha restituito una trentina di siti musteriani, ubicati in grotta o 
in ripari rocciosi, ma anche all’aperto o rappresentati da ritrovamenti isolati. Due siti in particolare 
!236
UNIVERSITAT ROVIRA I VIRGILI 
JUST TWO QUESTIONS: WHERE AND WHY? RECONSTRUCTION OF NEANDERTHAL OCCUPATIONAL PATTERNS IN THE MIS 3 
Marta Modolo 
 
hanno restituito delle stratigrafie di particolare interesse: Peña Miel e Gabasa. Il primo sito, localizzato 
a La Rioja, nella valle dell’Iregua si caratterizza per la presenza di numerosi focolari, delimitati da 
ciottoli, che tramite l’analisi zooarcheologica hanno messo in evidenza occupazioni piuttosto intense 
della grotta, nonostante lo scarso spettro di specie. Cervi, caprioli, camosci dei pirenei e stambecchi 
sono tra le specie maggiormente sfruttate. 
La grotta di Los Moros I di Gabasa invece, situata nei pre-pirenei di Huesca è stata interpretata come 
un chiaro esempio di sito specializzato per la caccia (Blasco, 1997), nella quale sono presenti cervo, 
stambecco, cavallo, bovidi, camoscio dei Pirenei, capriolo e in associazione carnivori quali iene, lupo e 
cuon. Nel sito non sono presenti nè strutture d’abitato, nè focolari e i resti di carboni sono rari. Questo 
dato confermerebbe un suo utilizzo come sito prediletto di caccia. 
A conclusione di questa tesi, possiamo dire che l’applicazione di questo metodo di analisi è risultato un 
valido e utile contributo per la definizione dei pattern di sussistenza. Nonostante alcune problematiche 
ben note, i dati ottenuti ci hanno permesso di proporre delle ipotesi e delle interpretazioni, che potranno 
poi essere convalidate o meno da futuri studi. 
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7. CONCLUSIONS 
The elaboration of this thesis began with some main objectives: the study of the spatial organization of 
Neanderthal groups in the selected levels. By means of bone refit (mechanic and anatomic) we tried to 
reconstruct the cognitive skills related to the exploitation of faunal resources and the modalities of 
spatial and social organization of the living floors. This methodology already applied in previous studies 
carried out in the Abric Romaní site, was a new field of application for Riparo Tagliente. In order to make 
readable this work, GIS software that allowed spatial analysis and reconstruction of settlement patterns 
has been used. In this way it was possible to identify the different activity areas that Neanderthal 
groups structured within the two sites. 
In general we found two different patterns in the two levels of Abric Romaní: well-structured areas, and 
activity areas related with combustion structures at level I. Small groups would occupy the site on an 
occasional basis, structuring and using space without connections between the areas. This data has 
been corroborated by the analysis of lithic finds, which considered these groups of Neanderthals highly 
mobile. 
Different situation has been documented in sublevel Ja, where the occupation of space is greater. Well- 
structured accumulations have been documented more in the central area of the shelter. Other 
marginal (peripheral) areas where used as accumulation of waste. More intensive occupational events 
would occur during the frequentation of this level. 
Riparo Tagliente saw its first methodological application, that give us good data despite some 
stratigraphic limitations. The anthropic agent looks like Abric Romaní: is the most intense as 
documented by traces lefts on the bone surfaces. In this case, however, we must emphasize the 
presence of post depositional interventions that may have caused the displacement of the remains. 
Specifically, the water activity and the action of fossilized animals that have shuffled the materials. 
However, it seems that the use of the site was rather intense. This data was confirmed within the two 
sites analyzed. 
7.1 FUTURE PERSPECTIVE 
There would be the possibility of developing additional points: 
. propose a standardized methodology for the implementation of bone and lithic refits, clearly describing 
applications and limits; 
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. propose a scale of criteria (combining zooarcheology and tafonomy) that make it easier to identify 
short and long-term occupations; 
. archeostratigraphic analysis that allows to check the presence of sterile, overlapping areas of layers or 
disturbance caused by other factors; 
. application of multivariate statistical analysis; 
. carry out further studies in the levels that will be excavated in order to collect a good number of 
information and be able to make comparisons; 
. achieve interdisciplinary work that allows the integration of data between different disciplines in order 
to better understand the dynamics, which in themselves are rather complicated. 
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